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Louisiana  State  University  and  A.  and  M.  College, 
Office  of  State  Experiment  Station, 

Baton  Rouge,  La.,  September  1,  1903. 

Majo'i  /.    G.  Lee,   Commissioner  of  Agriculture  and  Immi- 
gration, Baton  Rouge,  La. 

Dear  Sir:— I  hand  you  herewith  analyses  of  Commercial 
fertilizers  and  Paris  Greens,  made  in  the  laboratories  of  the 
^Station  since  last  season. 

Respectfully  submitted, 

WILLIAM  C.  STUBBS, 

Director  and  State  Chemist.  ^ 
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EEPOET  OF  THE  DIRECTOR  AND  STATE  CHEMIST. 


The  analysis  of  commercial  fertilizers  contained  in  this  report 
are  of  four  kinds : 

1.  Samples  selected  at  the  discretion  of  the  Commissioner  of 
Agriculture  and  inspectors  for  purpose  of  inspection. 

21.  Samples  drawn  by  the  purchaser,  under  regulations  pre- 
ficrihed  by  the  Commissioner  of  Agriculture. 

The  above  are  required  by  law. 

3.  Samples  used  by  the  Stations. 

4.  Samples  sent  by  private  parties. 

While  the  Station  is  not  required  by  law  to  work  for  private 
parties,  yet  all  samples  sent  by  individual  citizens  of  the  State  will 
be  analyzed  without  charge ;  provided,  the  means  of  the  Station  will 
permit;  provided,  always,  that  in  the  discretion  of  the  Director 
such  analysis  will  be  conducive  to  public  welfare. 

Under  the  fertilizer  law,  every  citizen  of  the  State  is  amply 
protected  from  fraud  and  imposition  by  unscrupulous  dealers,  and 
there  exists  absolutely  no  cause  for  distrust  in  the  purchase  of  com- 
mercial fertilizers,  if  the  farmer  will  but  claim  the  protection  af- 
forded him.  The  sellers  of  good  wares  are  also  protected,  as  ample 
facilities  are  af&orded  them  of  properly  advertising  their  goods. 


AMENDMENT  TO  PRESENT  FERTILIZER  LAW. 

During  the  last  session  of  the  Legislature  the  following  act  was 
passed  amending  the  present  fertilizer  law.  The  object  of  this 
amendment  is  to  include  among  materials  subject  to  the  provisions 
•of  -the  fertilizer  law  all  cotton  seed  meal  sold  for  fertilizing  pur- 
poses.   With  this  Act  in  effect  only  the  following  materials  are 


now  exempt  f rem  the  law : 


Lime,  Ashes,  Land  Plaster  and  Salt. 
AN  ACT 


To  amend  and  re-enact  Sections  1  and  2  of  Act  No.  126,  of  1898, 
entitled  "An  Act  to  carry  into  eifect  ilr tide  306  of  the  Consti- 
tution of  the  State  of  Louisiana ;  to  define  the  duties  and  pow- 
ers of  the  State  Board  of  Agriculture  and  Immigration,  and 
those  of  the  Commissioner  of  Agriculture  and  Immigration  in 
relation  to  the  suppression  of  adulteration-  and  fraud  in  the 
sale  of  commercial  fertilizers  in  conformity  therewith;  to  pro- 
vide for  the  inspection  and  analysis  of  all  commercial  fertiliz- 
ers sold  for  use  in  the  State  of  Louisiana,  and  for  the  payment 
by  the  seller  of  the  inspection  fees  therefor;  to  authorize  the 
appointment  of  fertilizer  inspectors,  to  provide  for  guarantees 
of  the  component  chemicals  contained  in  fertilizers,  and  the- 
a^tag  of  tags  to  the  packages  thereof  as  evidence  of  the  guar- 
antee and  inspection  thereof ;  to  prohibit  the  sale  of  illegal  or 
frafiduieiit  fertilizers  in  violation  of  the  provisions  of  this  Act,. 
£Ed  affixing  fines  and  penalties  for  the  violation  of  the  provis- 
ions of  this  Act;  to  provide  for  judicial  proceedings  in  rem 
against  fertilizers  sold  in  contravention  of  this  Act ;  to  give  the 
Commissioner  of  Agriculture  and  Immigration  a  privilege 
thereon,  and  the  right  to  the  writ  of  provisional  seizure  to  con- 
serve said  privilege,  and  to  define  the  methods  of  said  pro- 
cedure ;  to  provide  for  suits  for  the  recoyery  of  fines  and  penal- 

;  ties  and  IsJiiBotiGn  under  this  Act,  to  provide  for  the  distribu- 
tion and  expenditure  of  the  fees  and  penalties  collected  under 
the  provisions  of  this  Act,  and  their  appropriation  to  fertilizer 
experiment  purposes,  and  to  repeal  Act  No.  '72y  of  1894,  in 
BO  far  as  it  might  operate  in  the  future." 
Approved  July  13,  1898. 

Section  1.  Be  it  enacted  ly  the  General  Assembly  of  the 
Btaie  of  Louisiana,  That  section  1  of  said  Act,  No.  136  of  the  reg- 
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xilar  session  of  the  General  Assembly  of  1898,  approved  July  13, 
1898,  be  amended  and  re-enacted  so  as  to  read  as  follows: 

Section  1.  That  the  State  Board  of  Agriculture  and  Immi- 
gration shall  have  power  to  make  and  establish  rules  to  carry  out 
the  designs  and  purposes  of  this  Act,  and  in  conformity  thereto,  for 
the  purpose  of  maintaining  effective  control  of  the  manufacture  and 
sale  in  this  State  of  all  commercial  fertilizers  and  cotton  seed  meal 
when  sold  or  offered  for  sale  as  a  fertilizer,  and  for  the  suppression 
of  adulteration  and  fraud  therein,  as  authorized  by  Article  306  of 
the  Constitution  of  the  State  of  Louisiana. 

Section  2.  Be  it  further  enacted,  etc..  That  Section  2  of 
said  Act  No.  126,  of  1898,  be  amended  and  re-enacted  so  as  to  read 
as  follows : 

Section  2.  That  it  shall  be  the  duty  of  any  manufacturer  or 
dealer  in  fertilizers,  or  any  person  soliciting  orders,  whether  by  sam- 
ple or  otherwise,  or  whether  such  orders  are  to  be  accepted  by  him 
or  his  principal,  for  the  sale  of  any  commercial  fertilizer  (which 
term  is  intended' to  and  shall  include  cotton  seed  meal  when  sold 
or  offered  for  sale  as  a  fertilizer,  but  shall  not  include  lime,  and 
plaster,  ashes  or  common  salt),  before  the  same  is  offered  for  sale  in 
this  State,  to  submit  to  the  Commissioner  of  Agriculture  and  Im- 
migration for  inspection  and  analysis  fair  samples  of  the  same, 
which  shall  be  analyzed  by  the  official  chemist,  and  to  furnish  a 
written  or  printed  statement  setting  forth:  first,  the  name  and 
brand  under  which  said  fertilizer  is  to  be  sold,  the  number  of 
pounds  contained  or  to  be  contained  in  the  package  in  which  it  is  to 
be  put  upon  the  market  for  sale,  and  the  name  of  the  manufacturer 
and  the  place  or  places  of  manufacture.  Second,  a  statement  set- 
ting forth  the  amount  of  the  named  ingredients,  which  he  or  they 
guarantee  said  fertilizer  to  contain — (1)  nitrogen,  (2)  soluble 
phosphoric  acid,  (3)  reverted  phosphoric  acid,  (4)  insoluble  phos- 
phoric acid,  (5)  potash.    Said  statement  to  be  furnished  accompa- 
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nied  by  a  sample  or  samples  of  the  fertilizer  to  be  insp^ected,  and 
which  shall  be  analyzed  by  the  official  chemist,  shall  be  considered 
as  constituting  a  guarantee  to  the  purchaser  that  every  package  of 
such  fertilizer  contains  not  less  than  the  amount  of  each  ingredient 
set  forth  in  the  statement  and  contained  in  the  sample  or  samples.. 
'This  shall,  however,  preclude  the4)arty  making  the  statement  from 
setting  forth  any  other  ingredients  which  his  fertilizer  may  con- 
tain, which  additional  ingredients  shall  be  considered  as  embraced 
in  the  guarantee  above  stated.    That  an  inspection  fee  of  twenty- 
five  cents  per  ton  upon  any  fertilizer  sold  for  use  in  this  State,  shall 
be  paid  by  the  seller,  solicitor  or  agents,  etc.,  thereof,  to  the  Com- 
missioner of  Agriculture  and  Immigration,  which  inspection  fee 
shall  cover  the  cost  of  inspection  and  analysis  made  by  the  Com- 
missioner or  the  official  chemist,  or  at  the  request  of  either  the  seller 
or  the  buyer,  and  the  certificate  to  be  furnished  by  the  Commis- 
sioner.   Payment  of  said  inspection  fee  shall  be  evidenced  by  tags 
to  be  furnished  by  the  Commissioner  of  Agriculture  and  Immigra- 
tion sufficient  in  number  to  place  one  upon  each  package  of  fertil- 
izer required  to  make  up  a  ton  according  to  the  way  in  which  the 
particular  fertilizer  may  be  packed  and  shipped. 


CAUTIONS  m  BUYING  FERTILIZERS. 


Before  purchasing,  a  farmer  or  planter  should  know  the  re- 
quirements of  his  crop  and  soil,  and  then  buy  only  such  manures  as 
will  supply  them.  Then  get  the  dealer  or  manufacturer  to  answer 
the  following  questions: 

How  much  soluble  phosphoric  acid  do  you  guarantee  ? 
How  much  reverted  phosphoric  acid  do  you  guarantee  ? 
How  much  nitrogen  or  ammonia  do  you  guarantee  ? 
^      How  much  potash  do  you  guarantee  ? 
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With  the  reply  to  these  questions  one  can  easily  calculate  the 
approximate  commercial  value  of  a  ton  of  the  goods  desired. 

In  a  plain  acid  phosphate  at  least  12  per  cent,  availahle  phos- 
phoric acid  should  be  guaranteed. 

In  cane  fertilizers,  3  per  cent,  nitrogen  and  7  per  cent,  avail- 
ahle phosphoric  acid,  and  in  cotton  fertilizers  2  per  cent,  nitrogen 
and  8  per  cent,  available  phosphoric  acid  should  be  the  least  quan- 
titles  accepted.  ;  ..  ^  ...^z  .  . 

VALUATION   OF  FEKTILIZEES. 

The  commercial  value  of  a  fertilizer  is  regulated  by  the  prices 
demanded  in  commerce  for  the  different  forms  of  the  three  ingre- 
dients, nitrogen  (ammonia),  phosphoric  acid  and  potash.  These 
prices  fluctuate  according  to  the  demand  and  supply.  In 
some  parts  of  the  North,  nitrogen  is  assigned  a  separate  valuation 
for  each  of  its  forms— that  in  nitrates  and  ammonia  salts  receiving 
the  highest  figure,  and  in  leather  and  peat,  the  lowest. 

'  In  Connecticut  aiKl  Massachusetts,  a  determination  of  the 
forms  in  which  this  ingredient  occurs  must  be  made  before  its  com- 
mercial value  can  be  calculated.  All  the  forms  of  nitrogen  have 
heretofore  been  considered  of  equal  money  value  in  the  South  and 
but  one  price  assigned.  This,  of  course,  precludes  the  existence  of 
nitrogen  in  form  of  leather  dust,  or  powdered  horn,  forms  regarded 
.as  unavailable  and  of  little  money  or  agricultural  value. 

The  soluble  and  reverted  forms  of  phosphoric  acid  have  to- 
-^ether  been  styled  as  "available,"  and  assigned  one  value.  The 
insoluble  phosphoric  acid  has  received  no  valuation.  All  forms  of 
potash  soluble  in  water  have  been  regarded  as  of  equal  value. 

The  following  tariff  of  prices  has  been  adopted  for  the  past 
.and  coming  season  :  * 
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Nitrogen,  15  cents  per  pound,  which  makes-  ammonia  IZ  1-35 
cents  per  pound. 

Soluble  phosphoric  acid,  5  cents  per  pound. 
Eeverted  phosphoric  acid,  5  cents  per  pound. 
Potash,  5  cents  per  pound. 

"} 

The  above  prices  may  be  used  to  illustrate  the  method  hj 
which  the  commercial  value  of  a  fertilzer  may  be  approximately 
estimated,  e.  g. :    A  fertilizer  containing  by  analysis  the  following  r 

Nitrogen,  .3  per  cent.;  soluble  phosphoric  acid,  6  per  cent.; 
reverted,  4  per  cent. ;  potash,  2  per  cent.  What  is  the  approximate 
commercial  value  per  ton  ? 

A  ton  will  contain: 

60  pounds  nitrogen,  15  cents  

120,  "  soluble  phosphoric  acid,  5  cents. 
,  -  80  "  reverted  phosphoric  acid,  5  cents 
:   40      "     potash,  5  cents  

Value  per  ton   ...$21.00 

In  this  way  the  approximate  value  of  any  commercial  fertilizer- 
can  be  estimated.  These  prices  are  by  no  means  fixed.  They  fluc- 
tuate almost  daily  in  the  markets  of  the  world  in  accordance  with 
the  law  of  supply  and  demand.  But  the  tariff  given  is  believed  ta 
be  nearly  representative  of  the  average  of  prices  during  the  past 
year,  and  hence  are  adopted  for  the  ensuing  season. 


..  ^.OO 

.  6.00 

.  4.0O 

.  2.00 
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LABORATORY  WORK. 

The  following  number  of  analyses  have  been  made  during  the 
season  just  ended  in  the  laboratories  of  the  Stations : 

Complete  Fertilizers  

Tankages  

Bone  Meals   

Acid  Phosphates   

Cotton  Seed  Meals  

Acid  Phosphates,  with  Potash 

Miscellaneous  ■ 

Private  Samples,  etc  ... 

Total  analyses   

AMMONIATED  SUPERPHOSPHATES  AND  GUANOS. 

Ammoniated  superphosphates  and  guanos  constitute  the  chief 
bulk  of -the  fertilizers  consumed  by  the  farmers  of  the  Southern 
States.  The  term  '^complete  fertilizer"  is  often  applied  to  them  oa 
account  of  the  fact  that  they  contain  all  three  of  the  most  essential 
fertilizing  constituents,  and  their  range  of  adaptability  is,  in  con- 
sequence, much  greater  than  that  of  any  of  the  partial  manures. 
^  As  might  be  supposed,  there  is  great  diversity  in  the  composition 
of  fertilizers  of  this  class,  both  as  regards  the  proportions  of  the 
fertilizing  ingredients  and  also  the  forms  in  which  they  are  sup- 
plied, the  quantities  of  these  essential  constituents  being  so  regu- 
lated as  to  correspond  with  the  manufacturer's  ideas  as  to  the  de- 
mands of  our  principal  crops. 


303 

351 
875 
46 
69 

5^ 


4,295 


The  following  were  analyzed: 
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ACID  PHOSPHATES. 


Acid  phosphates  or  superphosphates  contain  only  one  fertiliz- 
ing constituent  of  value,  viz. :  phosphoric  acid,  but  this  ingredient 
is  almost  invariably  present  in  three  forms.  Fertilizers  of  this 
class  are  made  by  treatment  of  bone  ash,  bone  black,  natural 
phosphates,  coprolites,  etc.,  with  sulphuric  acid.  The  phosphoric- 
acid  in  these  instances  is  combined  with  lime  in  the  proportion  of 
one  part  of  phosphori?  acid  to  three  of  iime.  In  this  combination  it 
is  soluble  only  in  acids.  By  treatment  of  the  rock  with  sulphuric- 
acid  two  parts  of  the  lime  are  removed,  leaving  one  part  of  phos- 
phoric acid  in  combination  with  one  part  of  lime,  and  in  this  form 
the  phosphoric  acid  is  readily  soluble  in  water,  and  hence  usually 
styled  "soluble  phosphoric  acid.^^  There  is  also  formed  simulta- 
neously two  parts  of  sulphate  of  lime  (gypsum),  which  necessarily 
constitutes  about  one-half  the  weight  of  every  acid  phosphate  made 
by  this  process.  In  England,  where  sulphuric  acid  is  cheap,  and 
where  only  the  soluble  form  of  phosphoric  acid  is  recognized,  acid, 
phosphates  yield  upon  analysis  almost  entirely  soluble  phosphoric 
acid.  In  this  country,  where  sulphuric  acid  is  dearer,  and  the  re- 
verted gives  equal  value  with  the  soluble,  acid  phosphates  contain 
all  three  forms  of  phosphoric  acid.  The  change  is  brought  about  in 
the  following  manner :  At  the  time  of  manufacture  an  amount  of 
sulphuric  acid  insufficient  to  render  soluble  all  of  the  phosphoric 
acid  present  is  used,  thus  leaving  in  the  mass  some  insoluble  phos- 
phates. This  mass,  containing  both  soluble  and  insoluble  phos- 
phates, is  permitted  to  remain  in  bulk,  and  in  the  course  of  time  a 
reaction  takes  place,  which  results  in  the  formation  of  reverted 
phosphates.  This  reaction  may  be  explained  as  follows:  The 
phosphoric  acid  with  one  part  of  lime  acts  upon  the  phosphoric  acid 
with  three  parts  of  lime,  forming  two  molecules  of  phosphoric  acid 
with  two  parts  of  lime.    Therefore  nearly  every  American  acid 


296 


phosphate  contains  all  three  forms  of  phosphoric  acid.    There  are 
high  grade  acid  phosphates  on  the  market  which  are  made  by  the 
action  of  phosphoric  acid  upon  bone,  ash  and  rock  phosphates. 
The  following  were  analyzed : 
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COTTON  SEED  MEAL. 


This,  to  the  Southern  farmer,  is  the  cheapest  and  most  easily 
'  obtainable  form  of  nitrogen.    Although  it  has  acquired  an  exten- 
sive use  as  a  fertilizer  throughout  the  whole  State,  it  has  been  ex- 
empted from  the  operations  of  the  fertilizer  law  by  virtue  of  its 
employment  as  a  feeding  stuff.* 

On  account  of  the  presence  of  quite  appreciable  quantities  of 
hulls  in  many  samples  of  meal  found  upon  the  market,  it  is  very 
essential  that  great  care  should  be  observed  in  the  purchase  of  this 
article.  Htills  can  easily  be  detected  hy  the  non-homogeneous 
appearance  of  the  meal  containing .  them,  and  also  by  passing  a 
small  quantity  of  the  meal  through  an  ordinary  sifter. 

The  best  undamaged  meal  has  a  bright  yellow  color  and  is  dry 
and  pulverulent. 

The  damaged  meal  is  invariably  darker  in  color,  and  though 
rendered  unfit  for  use  as  a  feed  stuff,  does  not  lose  any  of  its  value 
for  fertilizing  purposes. 

Frequent  requests  are  made  for  the  comparative  values  of  cot- 
ton seed  meal,  cotton  seed  and  cotton  seed  huls.  To  furnish  a 
basis  for  comparison,  the  analyses  of  average  samples  of  cotton 
seed,  cotton  seed  meal,  and  cotton  seed  hulls,  are  here  given  and- 
their  valuation  per  ton  by  the  tariff  of  prices:  given  on  page  . 

ANALYSES. 

Phospho£ic  Value 

Nitrogen.     Acid  :•    Potash.    Per  Ton. 

Cotton  seed    3.007  1.3    -        1.2  $11.52 

Cotton  seed  meal  .....     7.007  3.0  2.0  26.02 

Cotton  seed  hulls   .      .707  .25  1.0  3.37 

These  are  values  for  fertilizing  purposes  only  and  have  no  ref- 
erence to  feeding  value. 

The  average  analysis  of  ashes  of  cotton  seed  hulls  will  show 
9.17  phosphoric  acid  and  23.47  potash.  With  these  comparative 
values  a  farmer  can  decide  from  prevailing  prices  of  seed,  meal  and 
hulls  whether  it  is  expedient  to  sell  his  seed  and  buy  meal  and  hulls 
or  to  use  them  as  a  fertilizer. 

The  following  analyses  of  cotton  seed  meals  were  made: 

*  Note — By  amending  act  published  elsewhere  in  this  Bulletin 
cotton  seed  meal  sold  for  fertilizing  purposes  is  now  subject  to 
provisions  of  the  fertilizer  law. 
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Bastrop  Oil  and  Fertilizer  Works,  Bastrop,  La. 

Guarantee   

Average  of  6  analyses  

All  samples  up  to  guarantee  

Belzoni  Oil  Co.,- Belzoni,  Miss. 

Guarantee  

Station  No.  3607   

Station  No.  4103  

Caddo  Delinter  and  Oil  Co.,  Shreyeport,  La. 

Guarantee  

Average  of  5  analyses  .  .  

Maximum   -  

Minimum   . . .  . 

All  samples  up  to  guarantee  

Canton  Oil  Mill,  Canton,  Miss. 

Guarantee   

Station  No.  2935   

Capital  City  Oil  Mill  Co.,  Baton  Eouge,  La. 

Guarantee   •  •  •  •  •  •  •  

Average  of  29  analyses   

Maximum  

Minimum   ,  

All  samples  up  to  guarantee  

Guarmtee   

Average  of  4  analyses   

Maximum  

Minimum  »  

Ail  samples  up  to  guarantee   

Centerville  Cotton  Oil  Co.,  Centerville,  Miss. 

Guarantee   •  

Average  of  3  analyses  

Maximum   

Minimum  

All  samples  above  guarantee. 

Columbia  Cotton  Oil  Co.,  New  Orleans,  La. 

Guarantee   •  •  • . 

Average  of  4  analyses   • 

All  samples  above  guarantee. 
Concordia  Oil  Mill  Co.,  Vidalia,  La. 
Guarantee   .  •  .  —  • 


7.00 
7.05 


6.58 
6.74 
•6.61 

4.75 
4.79 
4.81 
4.76 


5.00 
7.22 

6.00 
7.02 
7.76 
6.6' 

6.5^ 
7.11 
7.51 
6.85 


6.00 
7.73 
8.00 
7.45 


6.00 
6.97 


7.00 


8.50 
8.56 


8.00 
8.19 
8.03 

5.77- 
5.82: 
5.84 
5.78^ 


6.0e. 
8.7^ 

7.29 
8.52 

9.42^^ 

8.^2 

9.1S 

8.32^ 


7.29^ 
9.48^ 
9.71 
9.05 


7.29 
8.46 


8.50 
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Average  of '6  analyses   

All  samples  below  guarantee. 
Feliciana  Oil  Mill,  St.  Francisville,  La. 

Guarantee   

Average  of  15  analyses   

Maximum   

Minimum  

All  samples  up  to  guarantee  

Grloster  Oil  Works,  Gloster,  Miss. 

Guarantee   

Station  ^^0.  34^7  

Station  No.  3514  

Guarantee   

Station  ]S^o.  2652  :  

Station  No.  4126  

Grayson  Cotton  Oil  Mill,  Sherman,  Tex. 

Guarantee   

Station  No.  4152  

Breaux  Bridge  Oil  Works,  Breaux  Bridge,  La. 

Guarantee   

Average  of  34  analyses  

Maximum  

Minimum   .  . 

All  samples  up  to  guarantee  

Homer  Cotton  Oil  Co.,  Homer,  La. 

Guarantee   

Average  of  34  analyses   

Maximum   .  .  »  

Minimum   . 

All  samples  up  to  guarantee. 

Hollywood  Cotton  Oil  Co.,  Hollywood,  Miss. 

Guarantee   

Station  No.  4114   

Itta  Bena  Cotton  Oil  Co.,  Itta  Bena,  Miss. 

Guarantee   

Station  No.  3694   

Station  No.  4120  

fruarantee  , 

Station  No.  1852   •  


6.78 


6.00 
6.98 
7.09 
6.85 


6.00 
6.91 
7.52 
6.58 
7.54 
7.33 

6.58 
7.31 

7.37 
7.5? 
7.73 
7.37 


6.00 
7.19 
7.44 
6.83 


6.58 
6.12 

6.00 
6.90 
7.38 
6.00 
7.09 
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49 


10 


21 


10 


47 


Miiiden  Cotton  Oil  and  Ice  Co.,  Minden,  La. 

Guarantee  

Average  of  49  analyses  

Maximum  

Minimum  

All  samples  above  guarantee. 

Mississippi  Cotton  Oil  Co.,  Natchez,  Miss. 

Guarantee   

Average  of  10  analyses  

All  samples  up  to  guarantee. 
N"ew  Roadfes   Oil  Mill  and  Mfg.   Co.,  New 
Eoades,  La. 

Guarantee  

Average  of  21  anaylses  

Maximum   

Minimum  

All  samples  up  to  guarantee. 

Guarantee  ,   . 

Average  of  10  analyses  

Maximum  

Minimum  

All  samples  up  to  guarantee. 
New  Iberia  Milling  and  Development  Co.,  Ltd., 
New  Iberia,  La. 

Guarantee   . 

Average  of  47  analyses  

Maximum  , 

Minimum   , 

All  samples  up  to  guarantee. 

N.  0.  C.  S.  M.  &  M.  Co.,  New  Orleans,  La. 

Guarantee  

Station  No.  4104  

New  Orleans  Acid  and  Fertilizer  Co.,  Gretna,  La 

Guarantee   

Average  of  3  analyses  

Maximum  ^  ,  . 

Minimum   

All  samples  up  to  guarantee. 

Planters  Oil  Mill,  Monroe,  La. 

Guarantee   . . 


6.50 

■7.90 

7.54 

9.16 

7.66 

9.30 

7.42 

9.01 

6.59 

8.00 

7.18 

8.61 

6.00 

7.29 

6.82 

8.28 

6.96 

8.45 

6.65 

8.08 

6.58 

8.00 

6.71 

8.15 

6.78 

8.24 

6.64 

8.07 

6.00 

7.29 

7.39 

8.98 

7.75 

9.41 

6.70 

8.14 

6.58 

8.00 

6.51 

7.91 

6.58 

8.00 

6.95 

8.44 

7.15 

8.68 

6.57 

7.99 

6.58 

, 

8.00 
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NAME  OF  MANUFACTURER. 


Nitrog( 

Ammoi 

a 

.6.93 

8.42 

7.09 

8.60 

6.72 

8.16 

6.58 

8.0O 

6.91 

8.39 

6.58 

8.00 

6.72 

8.16 

6.58 

8.0O 

6.71 

8.15 

6.74 

8.19" 

6.69 

8.13. 

6.58 

8.00 

6.83 

8.30 

6.18 

7.51 

7.44 

9.0? 

6.58 

8.00 

7.41 

9.00 

7.00' 

8.50 

7.04 

8.55 

5.00 

6.07 

7.06 

8.57 

7.28 

8.84 

6.73 

8.18 

7.71 

9.36 

7.83 

9.51 

7.99 

9.70 

7.66 

9.30 

6.17 

7.50 

Average  of  16  analyses   

Maximum   

Minimum   ,  

All  samples  up  to  guarantee. 

Guarantee  

Station  No.  1181  

Guarantee  

Station  No.  1482   . 

Guarantee  

Average  of  9  analyses  

Maximum  

Minimum  

All  samples  up  to  guarantee. 

Guarantee   

Average  of  3  analyses  

All  samples  up  to  guarantee. 
Planters   Fertilizer   Manufacturing   Co.,  New 
Orleans,  La. 

Guarantee  

Average  of  2  analyses   .  . 

All  samples  up  to  guarantee. 

Guarantee  

Station  No.  648  

Guarantee  

Average  of  2  analyses    

All  samples  up  to  guarantee. 

Port  Gibson  Oil  Works,  Port  Gibson,  Miss. 

Guarantee  

Average  of  6  analyses  

Maximum  

Minimum   

All  samples  up  to  guarantee. 
Peoples  Oil  Co.,  Lafayette,  La. 

Guarantee   

Average  of  18  analyses  

Maximum   

Minimumi  

One  sample  below  guarantee. 

Red  Kiver  Oil  Co.,  Ltd.,  Alexandria,  La. 

Guarantee  


30S 


p  3 

CD  O 
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59 


30 


13 


12 


89 


29 


Average  of  59  analyses   •  •  •  • 

Maximum   ^  

Minimum   •  • 

All  samples  up  to  guarantee. 

Guarantee  ' 

Average  of  30  analyses  

Maximum  

Minimum   •  •  

All  samples  up  to  guarantee. 

Guarantee   

Station  ^o.  1843   :  n  . . ...  ............ 

Guarantee   •  

Average  of  13  analyses  >  

Maximum  •  •  • 

Minimum  

Four  samples  below  guarantee. 
Raccourci  Cotton  Oil  Co.,  Batchelor,  La. 

Gu/irantee   •  

Average  of  6  analyses   

Maximum   .  •  

Minimum  ^-  

All  samples  up  to  guarantee. 

Guarantee  

Station  No.  1845  -  .  • 

Euston  Oil  Mill  and  Fertilizer  Co.,  Ruston,  La. 

Guarantee   •  •  ^  •  ^  

Average  of  1?  analyses  '  •  . 

Maximum  .'  

Minimum   •  •  

All  samples  up  to  guarantee. 

St.  Landry  Cotton  Oil  Co.,  Opelousas,  La. 

Guarantee  

Average  of  89  analyses  

Maximum  

Minimum  

All  samples  up  to  guarantee. 

St.  Martin  Oil  Works,  St.  Martinsville,  La. 

Guarantee  .'.  

Average  of  29  analyses  

Maximum  


> 

3 

o 

CD 

3 
o 

6 

3 

5* 

 : — » 

6.79' 

8.25 

1  7.02 

8.52 

1  6.47 

7.76 

6.59 

8.00 

6.92 

8.40 

7.08 

8.60 

6,65 

8.08 

6.75 

8.20 

7.08 

8.60 

6.79 

8.25 

6.82 

8.29 

7.03 

8.54 

6.68 

8.12 

6.00 

7.29 

6.87 

8.34 

7.07 

,■  O  KC\ 
jO.OU 

6.80 

8.26 

6.59 

8.00 

7.08 

8.60 

7.00 

8.50 

7.27 

8.82 

7.33 

8.90 

7.20 

8.74 

6.59 

8.00 

7.38 

8.96 

7.53 

9.14 

7.17 

8.70 

7.00 

8.50 

7.23 

8.77 

7.55 

9.17 
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71 
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Minimum   :  

All  samples  up  to  guarantee. 

Sonia  Cotton  Oil  Co.,  Ltd.,  Alexandria,  La. 

Guarantee  

Average  of  71  analyses  

Maximum   

Minimum  

All  samples  up  to  guarantee. 
Guarantee  not  given. 

Station  No.  3720   

Southern  Cotton  Oil  Co.,  Houston,  Tex. 

Guarantee   .  . .  . 

Station  'No.  1660   

Station  Fo.  3111   . 

Summit  Grin  and  Improvement  Co.,  Summit, 
Miss. 

Guarantee  •  

Average  of  8  analj^ses  

Maximum   

Minimum   

All  samples  up  to  guarantee. 

Guarantee  

Station  No.  603    

Station  No.  4115   

Shreveport  Delinter  and  Oil  Co.,  Shreveport,  La 

Guarantee  

Station  No.  2550  

Shreveport  Cotton  Oil  Co.,  Bos'sier  City,  La. 

Guarantee  

Average  of  2  analyses  

Union  Cotton  Oil  Co.,  W.  Monroe,  La. 

Guarantee  , 

Average  of  38  analyses  

Maximum   

Minimum  

All  samples  up  to  guarantee. 

Guarantee  , 

Station  No.  515  , 

Union  Oil  Co.,  Gretna,  La. 

Guarantee  , 


7.00 


6.59 
7.21 
7.38 
6.90 


5.51 

7.00 
7.76 
7.57 


6.00 

7.29 

7.80 

9.47 

8.02 

9.74 

7.64 

9.28 

6.00 

7.29 

8.05 

9.77 

7.71 

9.36 

4.75 

5.77 

■  6.72 

8.16 

6.00 

7.29 

7.14 

8.67 

6.59 

8.00 

6.80 

8.26 

7.20 

8.75 

6.57 

7.98 

6.97 

8.46 

6.68 

8.12 

6.59 

8.00 
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90 


22 


15 


Average  of  5  analyses   

Maximum  

Minimum  

Union  Oil  Co.,  Bunkie,  La. 

Guarantee   

Average  of  90  analyses   

Maximum   

Minimum   >  

Eleven  samples  below  guarantee. 
Union  Oil  Co.,  Torras,  I^a.  .,  . 

Guarantee  

Average  of  22  analyses  

Maximum  

Minimum   *  

All  samples  up  to  guarantee. 

Guarantee   

Average  of  4  analyses   

Maximum  

Minimum  

All  samples  up  to  guarantee. 
Union  Oil  Co.,  Yidalia,  La. 

Guarantee   

Average  of  15  analyses   ;  

Maximum   

Minimum  

All  samples  up  to  guarantee. 
Union  Oil  Co.,  New  Orleans,  La. 

Guarantee   

Station  No.  4121  .• 

Union  Oil  Mill,  Shreveport,  La. 

Guarantee  

Average  of  6  analyses  

All  samples  up  to  guarantee. 
Woodville  Oil  and  Manufacturing  Co.,  Wood- 
ville.  Miss. 

Guarantee  

Station  No.  947  .  .  . .  :  

Guarantee   

Station  No.  1853   

Whitesboro  Cotton  Oil  Co.,  Whitesboro,  Tex. 
Guarantee   


6.88 
6.89 
6.87 

6.59 
7.04 
7.74 

5.89 


6.59 
7.15 
7.52 
6.84 

6.59 
6.96 
7.13 
6.70 


6.59 
6.90 
7.14 
6.64 


6.59 
7.06 

6.59 
6.65 


6.00 
6.80 
6.28 
6.78 


.36 
8.37 
8.34 

8.00 
8.55 
9.40 
7.15 


8.00 
8.68 
9.15 
8.31 

8.00 
8.45 
8.58 
8.14 


8.00 
8.38 
8.67 
8.07 


8.00 
8.57 

8.00 
8.08 


7.29 
S.25 
7.63 
8.24 


6.59}  8.00 
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Average  of  4  analyses  

All  samples  up  to  guarantee. 

Lak6  End  Cotton  Oil  Co.,  Lake  End,  La. 

Guarantee  

Average  of  3  analyses   •  • 

Maximum   .  . . . 

Minimum  

All  samples  up  to  guarantee. 

Lafayette  Cotton  Oil  Co.,  Lafayette,  Miss. 

Guarantee   • 

Station  No.  3695   '  

H.  T.  Lawler  &  Son,  New  Orleans,  La. 

Guarantee   ~  •  • 

Station  No.  3605   

Hazlehurst  Oil  Mill  and  Fertilizer  Co.,  Hazle- 
hurst.  Miss. 

Guarantee  •  

Average  of  3  analyses  

Maximum   •  

MiJnimum   

All  samples  up  to  guarantee. 

Guarantee   f  •  • 

Station  No.  599  

Station  No.  602  

Producers  Cotton  Oil  Co.,  Yazoo  City,  Miss. 

Guarantee   -  

Station  No.  604  

Jackson  Fertilizer  Co.,  Jackson,  Miss. 

Guarantee   

Station  No.  2109  

Shreveport  Fertilizer  Co.,  Shreveport,  La. 

Guarantee   ■ 

Average  of  5  analyses  ■ 

I  Five  samples  below  guarantee. 

!  Standard  G-uano  and  Chemical  Manufacturing 

I    Co.,  New  Orleans,  La. 

I  Guarantee   •  

1 1  Station.  No.  4211     


7.80 


6.00 
6.53 
6.64 
6.46 


6.00 
6..79 

6.59 
6.81 


5.00 
7.84 
7.98 
7.84 


5.00 
7.41 

6.50 
7.10 

4.75 
4.50 


7.00 
7.26 


9.47 


7.29 
7.94 
8.07 
7.85 


7.29 
8.25 

8.00 
8.27 


6.07 
9.52 
9.69 
9.52 


6.59  8.00 
7.661  9.30 
7.401  8.99 


6.07 
9.00 

7.90 
8.62 

5.77 
5.41 


8.50 
8.81 
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TANKAGE. 

The  fertilizer  has  grown  rapidly  in  favor  since  its  introduction 
into  this  State/ and  is  each  year  becoming  more  largely  in  demand. 
It  consists  chiefly  of  waste  products  from  slaughter  houses^  and  is 
a  mixture  of  partly  cooked  bone  and  meat,  deposited  in  tanks  in 
which  the  refuse  from  the  butcher  is  treated  to  separate  the  grease. 
It  ordinarily  contains  good  pc:  centages  of  both  nitrogen  and  phos- 
phoric acid,  the  proportions  of  each,  in  general,  varying  almost  in- 
versely as  the  quantity  of  the  other.  The  relative  proportions  of 
nitrogen  and  phosphoric  acid  having  such  wide  limits  of  variation, 
this  class  of  go'ods,  of  course,  exhibits  a  corresponding  wide  range  in 
value  for  fertilizing  uses.  When  a  considerable  excess  of  bone  is 
present,  the  proportion  of  phosphoric  acid  is  largely  above  that  of 
the  nitrogen,  while  with  an  excess  of  meat,  the  contents  of  nitrogen 
becomes  large  and  that  of  phosphoric  acid  becomes  comparatively 
small.  In  the  latter  case,  the  action  of  both  ingredients  has  been 
found  to  be  more  satisfactory.  The  phosphoric  acid  in  the  tankage, 
being  derived  principally  from  bone,  is  chiefly  the  insoluble  form 
and  its  value  is  largely  dependent  upon  the  degree  of  fineness  of 
division  of  the  particles,  a  well  pulverized  sample  responding  more 
readily  to  the  needs  of  the  plant.  Purchasers  of  fertilizers  of  this 
class  should  always  buy  upon  a  guarantee  of  definite  percentages 
of  nitrogen  and  phosphoric  acid,  as  their  varying  composition  ren- 
ders almost  indispensable  a  knowledge  of  the  proportions  of  their 
•constituents.  The  bone  present  should  also  be  in  a  very  finely  di- 
vided condition. 

Since  tankage  is  valuable  chiefiy  for  the  nitrogen  or  ammonia, 
care  should  be  taken  in  buying  this  fertilizer  to  secure  the  highest 
percentage  of  this  ingredient.  Guarantees  of  9  per  cent,  ammonia 
and  20  per  cent,  bone  phosphate  (which  is  about  equivalent  to  9  per 
cent,  phosphoric  acid)  can  be  secured  from  any  dealer  in  this  class 
of  fertilizers,  and  no  lower  content  of  nitrogen  should  be  bought 
from  an  economical  standpoint,  since  the  freight,  from  the  Western 
packing  houses  to  the  consumer  is  the  same  per  ton  on  all  kinds, 
and  the  higher  the  content  the  cheaper  the  nitrogen  per  pound  to 
the  consumer  when  the  cost  of  freight  is  added. 

The  following  samples  were  analyzed: 
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Guarantee 

Average  of  3  analyses 

Maximum  

Minimum   

All  samples  up  to  guarantee. 
Crescent  City  Stock  Yards  and  Slaughter 
House  Co.,  New  Orleans,  La. 

Guarantee   

Average  of  5  analyses  

Maximum   •  •  •  • 

Minimum   

Five  samples  below  guarantee  in  nitrogen. 
Fort  Worth  Packing  and  Provision  Co., 
Fort  Worth,  Texas. 
Texas. 

Guarantee   

Station  No.  1839  

Station  No.  1939   

Two  samples  below  guarantee. 

Guarantee   

Station  No.  3699   

Guarantee   

Average  of  5  analyses   

Maximum   •  

Minimum   

Five  samples  below  guarantee  in  nitrogen 

Guarantee   '.  

Staton  No.  2515   

Station  No.  2516   

These  two  samples  had  a  guarantee  of 
12  per  cent,  of  potash,  evidently  an 
error,  and  only  a  trace  of  potash  was 
found. 

Cudahy  Packing  Co.,  Kansas  City,  Kan. 
KEGIJLAR  BLOOD  AND  BONE. 

Guarantee  .  .  .  .  :  

10 1  Average  of  10  analyses  .,  

I  Maximum   

I  Minimum   

I  All  samples  up  to  guarantee. 


7.82 

9.50 

11.33 

6.42 

7.79 

12.95 

6.87 

8.25 

10.50 

5.84 

7.09 

9.16 
18.37 
15.75 


10.75 


12.131 
13.501 
8.23! 


9.07 
11.75 


12.00 
16.97 
18.45 
15.65 


6.00 
5.36 
5.81 

6.00 
7.11 
6.59 
5.81 
6.11 
•5.37 

6.59 
7.73 
7.12 


5.00 
5.58 
5.88 
5.23 


7.29 
6.50 
7.05 

7.29 
8.63 
8.00 
7.05 
7.42 
6.51 

8.00 
9.39 
8.64 


6.07 
6.75 
7.14 
6.3.S 
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Number  of 

NAME  OF  MANUFACTURER  AND  BRAND. 

Total  Phos- 
phoric Acid.. 

1 
1 

k5Wllt  &  bo. 

-  1 

13.74 

4.94 

6.00 

1 

15.95 

5.11 

6.20 

1 

16.75 

4.61 

5.60 

11.45 

5.76 

7.00 

15 

11.22 

6.37 

7.83 

17.53 

7.43 

9.03 

6.27 

4.75 

5.77 

wIlG  Bd.iiipit3  UciUW  ^  LLdl  dliLtJe  Hi  IliLiU^CIij 

and  six  below  in  total  phosphoric  acid. 

9.16 

6.58 

8.00' 

79 

10.80 

6.87 

8.34 

14.32 

■  7.57 

9.19^ 

5.93 

6.22 

7.5,5 

Sixteen  samples  below  guarantee  in  total 

phosphoric  acid,  fifteen  below  in  nitro- 

gen^ and  one  below  in  total  phosphor- 

iC   dCiU.   dnCl  iliLiU^t;il. 

6.87 

7.41 

9.oa 

63 

9.12 

7.36 

8.94 

12.95 

8.18 

9.93 

5.75 

6.49 

7.89 

Five  samples  below  guarantee  in  total 

phosphoric  acid^  and  thirty-two  below 

in  nitrogen. 

6.87 

8.23 

10.00 

122 

7.50 

8.07 

9.79 

13.05 

8.80 

10.68 

5.35 

6.96 

8.45 

Thirteen  below  guarantee  in  total  phos- 

phoric acidj  forty-nine  below  in  nitro- 

gen^ and  twenty-nine  below  in  nitro- 

gen and  total  phosphoric  acid. 

4.58 

9.06 

11.00 

4 

Average  of  4  analyses  

.5.66 

8.91 

10.82 

6.25 

9.16 

11.12 

5.30 

8.51 

10.33 

Two  samples  below  guarantee  in  nitrogen. 

1 

i 
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BONE  MEAL. 


Bones  pulverized  to  a  greater  or  less  degree  of  fineness  are  sold 
^as  "Bone  Meal,"  "Bone  Dust/'  "Ground  Bone."  etc.,  and  are  ex- 
tensiveh'  used  in  some  countries  for  fertilizing  purposes.  They 
have,  as  yet,  acquired  but  little  favor  in  the  South,  and  but  few 
brands  were  on  the  market  this  season.  As  their  utility  depends 
largely  upon  the  state  of  division  of  their  particles,  both  a  mechan- 
ical and  chemical  examination  are  necessary  in  determining  their 
value. 

In  addition  to  the  phosphoric  acid  found  in  bone  black  and 
bone  oil,  ground  bone  contains  a  good  part  of  nitrogen  derived  from 
the  gelatinous  matter  present  in  the  raw  substance. 

The  following  were  analyzed  : 


C3  3 
1 

/ 

Total  Phos- 
phoric Acid.. 

Nitrogen.-  

Ammonia   

; 

f  1 

Crescent  City  Stock  Yards  and  Slaughter 

1 

House  Co.,  New  Orleans,  La. 

CEESCENT  CITY  OKOUND  BONE. 

Guarantee   

24.58 

4.20 

5.09 

4 

Average  of  4  analyses   

25.42 

3.62 

4.39 

Maximum   ,.  .  

26.20 

3.87 

4.69 

Minimum   

24.65 

3.37 

4.06 

Four  samples  below  guarantee  in  nitrogen. 

Jackson  Fertilizer  Co.,  Jackson,  Miss. 

BONE  MEAL. 

Guarantee   

25.00 

2.50 

3.04 

9 

Average  of  9  analyses   

25.11 

3.56 

4.32 

Maximum  

28.06 

4.06 

4.93 

Minimum   . 

17.75 

2.62 

3.18 

One  sample  below  guarantee  in  total 

phosphoric  acid. 

New  Orleans  Acid  and  Fertilizer  Co., 

Gretna,  La. 

BONE  MEAL. 

Guarantee   

20.00 

3.00 

3.64 

23.40 

3.90 

4.73 

All  samples  up  to  guarantee. 
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23 


250 


12 


Guarantee   

Average  of  23  analyses   

Maximum   

Minimum  

Ten  samples  below  guarantee  in  nitrogen, 

Guarantee   

Station  Xo.  4049  

Below  guarantee  in  nitrogen. 

Standard  Guano  and  Chemical  Manu- 
facturing Co.,  New  Orleans,  La. 
PUKE  EAW  GKOUND  BONE. 

Guarantee   

Average  of  250  analyses  

Maximum   

Minimum   

All  samples  up  to  guarantee. 

FINE  GROUND  BONE. 

Guarantee   

Average  of  12  analyses   

Maximum  

Minimum   

All  samples  up  to  guarantee. 

CHICAGO  GROUND  BONE. 

Guarantee   

Station  No.  177  

Virginia- Carolina  Chemical  Co.,  Mem- 
phis, Tenn. 

RAW  GROUND  BONE. 

Guara^itee   

Station  No.  326   .  


22.36 


Total  PI 
phoric 

Nitroger 

Ammoni 

1 

20.00 

3.00 

3.64 

23.34 

3.21 

3.89 

20.85 

2.3o 

2.86 

Q  no 

fid 

4.9 

18.51) 

O  K(\ 

Q  C\/5L 

21.51 

O.Dl 

A  QQ' 

'l.OO' 

O  Q  1  A 

A  A  A 

20.30 

3.06 

3.71 

1  Q  K  A 

18. 5U 

OKA 

22.70 

3.55 

4.31 

25.25 

3.97 

4.81 

21.13 

3.06 

3.71 

18.50 

2.50 

3.04 

19.10 

3.48 

4.2S 

20.00 

3.30 

4.00 

3.95  4.79 


FERTILIZERS  CONTAINING  PHOSPHORIC  ACID  AND 

POTASH. 

The  past  season  a  few  fertilizers  containing  only  available 
phosphoric  acid  and  potash  were  sold  in  the  State.  The  following 
were  analyzed: 
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Potash 


Available. . 


Total 


Tnsolublf 


Reverted. 


Vfater  Sol- 
u  Ac  , 


O  lO  ^  O 
O  CO  O  O 

^^^  CO*  c<i 


O  CO  2>  Oi 
O  lO  rH  tH 

CO*  c<i 


13.96 
16.44 
10.19 

11.76 

5.58 

11.39 
13.351 
9.88 

16.84 
18.83 
13.65 

i 

18.19 

6.84 

12. G8 
13.40 
11.98 

O  GO  1—1 
0  00  10  'tH 

C^j  Cvj  CO* 

1.36 

3.001 

Oi  0  tH 
CO  tH  E> 

rH  G<? 

0  GO  GO  Oi 

0  0  tH  T— 1 

^'  10  ^* 

G<i 
10 

id 

CT) 
Gvj 

1 

3.001 

CO  0  CQ 

GO  00 

<:d  cri  t:}h 

0  GO  C<? 
0  Gv?  G<2  Oi 
GO  ci  T-H  id 
T— 1 

3.33 

0  0  UO  JO 
0  ^  ^  rtt 

GO  xiH*  2>  Cvi 

O*  r-i 

CD  O 

GO 
'o  ' — ^ 
<^  P 
CO 

US 

c; 

o 


<^  CO 


d  m 
.-^  o 


^  ^  O 
o  ^-^ 

IX! 


P 

o 


CO  ^ 


CD 

^  <1 


o 

II 


d  o 

00 

^  o 
o 

o 

'b 

'bJD 


o 

O 

P4 


si 


O  00      o  CO  c<?  ■rt^ 

O  ^        O  tH  CQ  O 

xjH  c<i  c<i  c<j  o:? 


o 

tH 

o 

T— 1 

o 

o 

T— 1 

tH 

rH 

00 

2> 

oo 

CO 

co' 

CQ 

tH 

tH 

T— 1 

rH 

o 

CO 

o 

2^- 

zo 

o 

CO 

o 

as 

r-i 

c<i 

T-i 

ccj 

rH 

o 

o 

o 

lO 

CO 

lO 

o 

o 

iO 

00 

G<2 

00* 

o  o 


O  O  ijO  lO 
O  lO 

O  lO  E>  CO 


o 

w 

o 

w 

I 

O 

m 

< 
O 

Eh 

CU  r, 

02  tH 


O    rj  H 


52  t> 

^^^^ 


CO 
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MISCELLANEOUS  FERTILIZEES. 


Under  this  head  are  included  the  analyses  of  fertilizing  mate- 
rials not  given  in  preceding  tables.'   The  following  were  analyzed: 


NAME  OF  MANUFACTURER  AND  BRAND. 


Jackson  Fertlizer  Co.,  Jackson,  Miss. 

Guarantee   , 

Average  of  3  analyses  

Maximum   , 

Minimum   , 

Two  samples  below  guarantee. 
Standard  Guano  and  Chemical  Manu- 
facturing Co. 

KAI^^IT. 

Guarantee   , 

Average  of  31  analyses  

Maximum   .  .  ; .  

Minimum   

MUEIATE  OF  POTASH. 

Guarantee   

Average  of  7  analyses  

Maximum   . 

Minimum   

NITEATE  OF  SODA. 

Guarantee  

Average  of  8  analyses  

Maximum   ,  

Minimum   

SULPHATE  OF  AMMONIA. 
Guarantee  not  given. 

Station  No.  981   

Station  No.  2679   

SULPHATE  OF  POTASH. 

Guarantee   

Average  of  4  analyses  

Maximum   

Minimum   


15.00 
15.84 
16.07 
15.67 


21.00 
20.77 


19.23 
19.53 
19.02 


25.50 
25.22 
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NAME  OF  MANUFACTURER  AND  BRAND. 


10 


Swift  &  Co.,  East  St.  Louis,  111. 
DEIED  BLOOD. 

Guarantee   

Station  No.  2268  

Virginia-Carolina  Chemical  Co.,  Memr 
phis,  Tenn. 

KAINIT. 

Guarantee   

Station  No.  399   

Planters     Fertilizer    Manufacturing  | 

Co.,  New  Orleans,  La. 

DRIED  BLOOD. 

Guarantee   

Station  No.  3078   

Guarantee   

Station  No.  204   

Guarantee   

Station  No.  203   

KAINIT. 

Guarantee   

Station  No.  3130   

MURIATE  OF  POTASH. 

Guarantee   

Average  of  3  analyses  

Maximum   

Minimum   

Two  samples  below  guarantee. 

New  Orleans  Acid  and  Fertilizer  Co., 

Gretna,  La. 

DEIED  BLOOD. 

Guarantee   

Station  No.  1881   

KAINIT. 

Guarantee   

Average  of  10  analyses  

Maximum   

Minimum   

All  samples  up  to  guarantee. 


13.65 
13.71 


13.20 
13.56 
13.20 
14.00 
13.20 
14.14 


13.18 
13.53 


16.58 
16.64 


16.02 
16.46 
16.02 
17.00 
16.02 
17.17 


16.00 
16.43 


12.00 
12.05 


12.00 
12.75 

50.00 
50.53 
52.30 
48.76 


12.00 
12.75 
13.07 
12.21 
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Number  of 
Analyses  

NAME  OF  MANUFACTURER  AND  BRAND. 

Nitrogen  

o 

p  i 

S-  , 
:  1 

:  1 

3 
1 

MUEIATE  OF  POTASH. 
Gudvo/ntee   

50.00 
51.71 
52.59 
51.20 

All  samples  up  to  guarantee. 

NITKATE  OF  SODA. 

15.00 

15.94 

18.21 
19.35 

Station  No.  290   

PAEIS  GEEEN 

is  largely  used  in  this  State  as  an  insecticide^,  chiefly  for  the  de- 
struction of  the  cotton  caterpillar,  whose  ravages  are  frequently  so- 
injurious.  This  chemical  consists  chiefly  of  the  "Arsenite  of  Cop- 
per/^ with  a  small  proportion  of  the  Acetate  of  Copper,  and  a  first- 
class  article  should  contain  not  less  than  50  per  cent,  of  arsenious 
acid,  known  in  its  pure  state  as  white  arsenic. 

This  article  is  frequently  adulterated,  and  there  are  abundant 
opportunities  for  fraud  in  its  purchase.  Farmers  and  planters  fre- 
quently complain  of  the  ineffectiveness  of  Paris  Green  after  use  on 
their  cotton ;  but  they  failed  to  take  samples  in  accordance  with  the 
above  law,  and  therefore  have  no  means  of  definitely  determining 
whether  fraud  has  been  practiced. 

Many  farmers  and  planters  in  Central  Louisiana  have  made 
report  of  the  ineffectiveness  of  the  paris  green  used  on  their  cotton 
during  the  present  season.  This  is  reported  after  a  failure,  but 
they  failed  to  take  samples  in  accordance  with  the  above  law,  and 
therefore  had  no  means  of  ascertaining  positively  whether  fraud 
had  been  perpetrated. 

The  law  fully  protects  every  farmer  if  he  will  observe  it.  Be- 
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fore  buying,  inspect  packages  and  see  that  ''Strictly  Pure''  and 
■^'Gnaranteed/^  with  the  fac-simile  of  the  signature  of  the  Commis- 
■sioner  of  Agriculture  and  Immigration,  are  stamped  on  each.  If 
they  are,  take  a  sample  in  accordance  with  directions  of  the  law, 
and  if  after  using  little  or  no  benefit  accrue,  have  it  analyzed  by  the 
^official  chemist,  and,  if  deficient,  damages  can  be  recovered.  The 
following  samples  have  been  analyzed : 


So 


NAME  OF  MANUFACTURER  OR  SELLER. 


^5 


I.  L.  Lyons  &  Co.,  New  Orleans,  La. 

Guarantee   ,  

Average  of  35  analyses  

All  samples  up  to  guarantee. 

Vermont  Chemical  Mfg.  Co.,  New  Orleans,  La. 

Station  No.  22   

L.  N.  Brunswig  &  Co.,  New  Orleans,  La. 

Average  of  2  analyses   

Parker,  Blake  &  Co.,  New  Orleans  La 
Station  No.  39    ' 


Finlay,  Dicks  &  Co.,  New  Orleans,  La 
Station  No.  40   


New  York,  N.  Y. 


Adler  Color  and  Chemical  Co 

54  Average  of  24  analyses  

All  samples  up  to  guarantee. 
L.  E.  Berger  &  Co.,  New  York,  N.  Y. 

Average  of  5  analyse  s   

All  samples  up  to  guarantee. 
Acme  Color  Works,  New  York,  N.  Y. 

Average  of  2  analyses   '  .  .  . 

Fred  L.  Lowenbeig,  New  York,  N.  Y.  *  " 

Average  of  2  analyses   

I  A.  B.  Ansbacker  &  Co.,  New  York,  n!  Y.* 

10 1  Average  of  10  analyses   * 

I  All  samples  up  to  guarantee. 


50.00 
52.49 


57.61 


54.35 


54.81 
54.94 


55.44 


56.33 


58.08 


56.32 
56.19 
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Maij^  OFriCE,  Fertilizer  Inspection  Department, 

714  Union  St,  Xew  Orleans,  Aug.  31,  1903. 
21aj.  J.  G.  Lee,  Commissioner'  of  Agriculture  and  Immigration,, 
Baton  Rouge,  La. : 

Sir — I  beg  to  hand  3^on  herewith  final  reports  for  the  season 
1902-1903,  from  Inspectors  Calhoun,  Murphy,  Perkins,  Sellers  and 
report  for  your  Inspection  Department  for  the  year  with  final  re- 
port of  x^ew  Orleans  District,  annual  statistical  tabulation  of  ton- 
nages inspected  in  Calhoun,  Baton  Kouge,  Leesville,  Terrebonne 
and  New  Orleans  Districts,  with  recapitulation  tabulation  of  ton- 
nages covering  the  work  of  inspection  throughout  the  entire  State  ; 
and  a  special  report  made  in  compliance  with  your  request  referring 
to  the  work  of  this  department  and  the  inspection  of  commercial 
fertilizers  for  the  past  seventeen  years.  Trusting  all  of  them  will 
meet  with  your  approbation,  respectfully  submitted, 

CHAS.  H.  O'EOUEKE, 
State  Inspector  Commercial  Fertilizers  and 
Paris  Green,  N'ew  Orleans  District. 


Main  Oefice,  Fertilizer  Inspection  Department,  , 
714  Union  St.,  New  Orleans,  Aug.  33,  1903. 
Maj.  J.  G.  Lee,  Commissioner  of  Agriculture  and.  Immigration, 
Baton  Rouge,  La.: 

Sir — In  submitting  the  documents  referring  to  the  work  of 
this  department  for  the  season  1902-1903,  beg  to  report  that  4,061 
inspections  were  made  during  the  season,  an  increase  of  1,173  in- 
spections over  season  1901-1902.  This  handsome  increase  in  the 
number  of  inspections  made  was  due  by  the  operation  of  Act  48 
of  1902,  which  makes  cotton  seed  meal,  when  sold  as  fertilizer, 
amenable  to  Act  126  of  1898,  as  there  were  892  inspections  of  cot- 
ton seed  meal  fertilizer  during  the  season.  Six  hundred  and  sev- 
enty-one of  these  inspections  were  made  by  the  sub-inspection 
departments  of  Calhoun,  Baton  Eouge  and  Terrebonne  Districts, 
while  Inspectors  Perkins  (112),  Calhoun  (11),  Sellers  (2),  Mur- 
phy (33),  OTiOurke  (63)  made  the  additional  number  of  inspec- 
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tions  of  this  commodity  that  go  to  make  up  the  total  of  892  inspec- 
tions. 

There  were  67,922.60  tons  (1,211,165  sacks)  shipped.  The 
^commercial  fertilizer  tonnage  (which  includes  all  fertilizers,  except 
straight  cotton  seed  meal  fertilizer  and'  tankage)  for  the  en- 
tire season  amounted  to  31,230.60  tons  (573,729  sacks),  an 
increase  of  1,000.15  .tons  (16,477  sacks)  over  season  1901-1902. 
'The  tankage  tonnage  for  the  season  1902-1903  amounted  to  14,- 
478.90  tons  (192,792  sacks),  a  decrease  business  of  4,495.07  tons 
•(55,932  sacks)  compared  with  last  season.  The  cotton  seed  meal 
fertilizer  tonnage  for  the  season  amounted  to  22,213.10  tons  (444,- 
844  sacks),  and  this  is  the  first  year  that  this  department  has  had 
snpervision  over  this  class  of  fertilizer.  This  cotton  seed  meal  fer- 
tilizer tonnage  has  offset  a  decrease  of  4,495.02  tons  in  tankage 
fertilizer  tonnage  for  the  season  and  effected  a  total  increase  bus- 
iness in  fertilizer  tonnage  for  the  season  1902-1903,  as  compared 
with  1901-1.902,  amounting  to  18,718.18  tons  (405,189  sacks). 

The  commercial  fertilizer  tonnage  (which  term  applies  to  all 
fertilizers,  excepting  straight  cotton  seed  meal  and  tankage,  sold  for 
use  in  Louisiana)  has  been  handled  by  your  Inspection  Department 
throughout  the  different  districts,  as  follows: 


N"o.  Inspections. 
BATO^sT  ROUGE  DISTRICT, 

'    No.  T'on.s. 

No.  Sacks. 

M.  S.  Perkins,  Inspector.  . 

.  .  62 

1,630.50 

31,380 

CALHOU^^^  DISTRICT, 

iV.  E.  Calhoun,  Inspector. 

.  .312 

4,111.25 

'81,896 

LEESVILEE  DISTRICT, 

E.  T.  Sellers,  Inspector 
TERREBONNE  DISTRICT, 

98 

1,344.05 

26,081 

J.  C.  Murphy,  Inspector.  . 
NEW  ORLEANS  DISTRICT, 

.  .  2 

12.50 

247 

C.  H.  O'Rourke,  Inspector,  2,371 

24,132.30 

433,925 

2,845 

31,230.60 

573,529 

The  tankage  tonnage  (which  term  applies  to  the  product  of  the 
packing  houses  of  the  West.  For  further  description  of  this  class 
of  fertilizer  see  "State  Chemist's  Report''  contained  in  this  pub- 
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lication)  lias  been  handled  by  the  Inspection  Department  through- 
out the  cane  growing  sections  of  the  State,  as  follows: 


No.  Inspections. 

No.  Tons. 

No.  Sackr, 

BATON  EOUGE  DISTRICT, 

M.  S.  Perkins,  Inspector.  .  . 

.  88 

3,489.30 

47,274- 

TEEREBONNE  DIST'EICT, 

J.  C.  Murphy,  Inspector.  .  . 

.187 

82,649* 

NEW  OELEANS  DISTEICT, 

C.  H.  O'Eourke,  Inspector. 

.  49 

4,333 

62,8'69^ 

324 

14,478.90 

192,792 

The  cotton  seed  meal  fertilizer  tonnage  (which  term  applies  to 
all  shipments  of  straight  cotton  seed  meal  unmixed  with  any  other 
fertilizer  ingredients,  made  by  oil  mills  and  fertilizer  factories,  ta 
points  in  Louisiana)  has  been  handled  by  the  Inspection  Depart- 
ments and  their  respective  sub-inspection*  departments,  throughout 
the  State,  as  follows: 


No.  Inspections. 

No.  Tons. 

No.  Sacksi 

BATON  EOUGE  DISTEIOT, 

M.  S.  Perkins,  Inspector.  .  . 

.112 

2,703.30 

52,773 

335 

6,069.70 

121,376 

CALHOUN  DISTEICT, 

N.  E.  Calhoun,  Inspector.  .  . 

.  11 

228.25 

4.565 

212 

4,163.10 

83,260 

LEESVILLE  DISTEICT, 

E.  T.  Sellers,  Inspector.  .  .  . 

.  2 

19 

380 

TEEEEBONNE  DISTEICT, 

J.  C.  Murphy,  Inspector... 

.  33 

1,980 

39,600 

124 

3,715.25 

74,305 

NEW  OELEANS  DISTEICT, 

C.  H.  O'Eourke,  Inspector. 

.  63 

3,334.50 

68,585 

892 

22,213.10 

444,844 

Eecapitulated,  the  work  of  the  Fertilizer  Inspection  Depart- 
ment for  the  season  1902-1903,  irrespective  of  fertilizer  classifica- 
tion, or  the  work  of  the  sub-inspectors,,  has  been  as  follows: 
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No,  Inspections. 

No:  Tons. 

No-  Sacks 

"Baton  Eouge  District 

  597 

13,892.80 

252,803 

1  alnouii  District  .  .  .  . 

8,502.60 

168,721 

Leesville  District 

  100 

1,363.05 

26,461 

Terrebonne  District 

  346 

12,364.35 

196,801 

'New  Orleans  District 

 2,483 

31,799.80 

565,379 

4,061 

67,922.60 

1,211,165 

*  Sub  inspection  means  resident  inspection  of  cotton  seed  meal, 
when  sold  as  a  fertilizer. 


Letters  from  each  inspector  are  presented  herewith  and  your 
attention  is  respectfully  referred  to  each.  The  system  has  now 
reached  a  most  complete  state  and  there  are  but  few  improvements 
that  might  be  made.  These  are  telephone  facilities  for  the  Cal- 
houn. Terrebonne  and  New  Orleans  inspectors,  and  I  hereby  recom- 
mend the  installation  of  telephones  in  these  districts  at  the  office 
of  each  inspector,  if  the  service  might  be  obtained  at  a  reasonable 
c-ost.  On  October  19,  1903,  a  letter  was  addressed  to  Superintend- 
ent E.  L.  Powell  of  the  Cumberland  Telephone  and  Telegraph 
Company,  this  city,  requesting  information  as  to  cost  of  long  dis- 
tance telephone  service  for  use  at  Calhoun,  Ouachita  parish,  La., 
Inspector  J.  C.  Murphy's  residence,  near  Murphy  Postoffice,  Iberia 
parish,  and  one  for  this  office,  714  Union  street,  New  Orleans. 
Superintendent  Powell's  reply  to  this  request  was  to  the  effect  that 
it  would  be  necessary  to  contract  for  one  year  at  the  rate  of  five 
dollars  ($5.00)  per  month,  for  the  use  of  a  long  distance  telephone 
connected  with  the  company's  telephone  exchange  at  Monroe,  La., 
for  the  service  in  Calhoun  District.  In  reference  to  the  telephone 
at  Inspector  Murphy's  residence,  Superintendent  Powell  stated  in 
his  letter  of  October  23,  1903,  that  about  fifty  poles  Avere  necessary 
for  the  establishment  of  this  connecting  line  with  Jeanerette  ex- 
change and  that  it  would  be  necessary  for  this  department  to  pay 
$1.30  for  each  pole  besides  entering  into  a  contract  for  one  year  at 
the  rental  rate  of  five  dollars  ($5.00)  per  month.  For  this  office 
the  company  would  be  perfectly  willing  to  install  a  long  distance 
'phone  "on  direct  line  for  the  city  connections"  at  the  rate  of  ten 
dollars  and  fiffity  cents  ($10.50)  per  month,  and  offer  a  discount 
3f  fifty  cents  per  month  if  the  quarterly  sum  of  $31.50  be  paid  in 
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advance.  These  propositions  involve  sums  of  money  that  are  in- 
consistent with  our  needs  and  unless  more  reasonable  rates  are  ob- 
tained telephone  service  for  Terrebonne  and  Calhoun  Districts  are 
prohibitive  at  the  charges  the  Cumberland  Telephone  and  Tele- 
graph Company  quote.  I  understand  that  there  is  a  case  now  pend- 
ing before  the  Eailroad  Com^mission  of  Louisiana,  instituted  by 
Messrs.  LeBlanc  &  Danes  against  the  Cumberland  Telephone  and 
Telegraph  Company  which  involves  the  question  of  charges  for 
country  telephone  service,  that  will  be  decided  by  the  State  Eail- 
road Commission  December  15.  Therefore,  I  suggest  that  this 
mattter  of  telephone  service  for  Calhoun  and  Terrebonne  Districts 
be  held  in  abeyance  until  above  mentioned  case,  is  decided.  In  re- 
gard to  the  ¥ew  Orleans  office  'phone,  will  endeavor  to  obtain  rates 
for  a  limited  service  'phone  and  will  submit  the  same  to  you  for 
your  approval  before  contracting  for  a  telephone  for  this  office. 

I  would  also  suggest  that  some  arrangements  be  made  for  the 
inspection  of  Shreveport  fertilizer  at  the  factory  so  as  to  avoid  the 
extra  expense  of  traveling  to  inspect  shipments  at  destination, 
when  arrangements  could  easily  be  made  to  handle  the  business  at 
the  starting  point.  Eighty  per  cent,  of  the  inspections  made  in 
Leesville  District  for  the  past  season  were  of  Shreveport  fertilizer, 
and  the  expense  of  handling  the  business  after  this  manner  is  im- 
practicable and  too  expensive.  In  dealing  with  the  subject  of 
Shreveport  fertilizer  inspections  in  Annual  Report  for  the  Season 
1901-1902,  dated  July  17,  1902,  at  Calhoun,  La.,  (a  copy  of  which 
appears  in  Fertilizer  Bulletin  Is^o.  73),  Inspector  Calhoun  pre- 
sented this  matter  as  follows :  ''During  a  short  time  my  work  was 
so  badly  scattered  and  came  in  such  a  rush  that  it  was  impossible 
for  me  to  reach  all  goods  shipped  before  they  were  sold  out.  I 
wrote  the  department  and  was  relieved  by  being  allov/ed  an  assist- 
ant for  a  short  while.  Kow,  I  think  possibly  this  can  be  remedied 
by  having,  or  allowing  me  to  do,  at  least  the  most  of  my  inspect- 
ing of  goods  made  at  Shreveport,  Minden  and  Euston,^  at  the  facto- 
ries. I  have  visited  the  factories  frequently  the  past  season  and  I 
find  iliat  tliey  run  possibly  for  two  days  in  tlie  week  and  then  ship 
o',it  from  tliese  until  it  is  exhausted,  especially  so  with  their  cotton 
ftnd  corn  mi.Tturep." 

Your  attention  is  also  invited  to  paragraph  four  of  my  annual 
report  for  the  season  1901-1902  appearing  in  same  publication 
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(Fertilizer  Buletin  Xo.  73),  which  reads  as  follows:  "I  respect- 
fully call  your  attention  to  that  part  of  the  inspector's  letter  from 
Calhoun  District  in  which  Inspector  Calhoun  refers  to  local  inspec- 
tions. I  would  recommend  that  discretionary  powers  be  allowed 
him  in  regard  to  inspections  of  cotton  and  corn  mixtures  of  the 
Shreveport,  Minden  and  Euston  factories,  at  the  same  time  adher- 
ing to  the  established  rule  of  this  department  relative  to  the  inspec- 
tion of  all  fertilizer  mixtures  marketed  in  this  State.  All  fertil- 
izer plants  prepare  for  the  busy  season  ahead  of  time  by  mixing 
their  most  popular  brands  in  large  quantities  at  one  time.  Inspec- 
tor Calhoun  can  easily  avoid  error  by  sampling  large  lots  and  keep- 
ing account  of  number  of  sacks  in  pile  by  previously  arranging  with 
shipper  to  this  eifect.  All  the  records  of  shipments  made  from  his 
territory,  passing  through  his  hands,  he  can  easily  arrange  to  con- 
trol this  feature  of  the  proposition.'' 

In  the  presentation  of  these  references  would  state  that  the 
comm.ercial  fertilizer  business  of  Lecsville  District  does  not  assume 
proportions  that  justify  the  em.ployment  of  an  inspector  for  that 
territory,  alone,  and  I  respectfully  recomm.end  that  different  ar- 
rangements be  made  for  that  district  for  the  season  1993-1904. 

In  regard  to  the  ^^ew  Orleans  District,  beg  to  state  that  the 
work  has  now  reached  a  point  where  it  is  impossible  for  one  man 
to  perform  the  duties  of  the  office  without  assistance.  The  tonnage 
for  the  iSTew  Orleans  District  has  increased  from  8,906  tons  for  the 
season  1899-1900  to  31,799  tons  for  the  season  1902-1903.  The 
growth  of  this  tonnage  alone  would  more  than  justify  this  request 
for  assistance— the  first  I  have  made — but  coupled  with  the  addi- 
tion of  other  work  arising  from  the  inspection  of  cotton  seed  meal 
fertilizer,  the  establishment  of  a  more  complete  system  for  the 
recording  and  control  of  each  tankage  shipment  has  brought  about 
a  very  large  increase  of  work.  This  matter  is  most  important  and 
the  need  of  service  is  immediate.  The  work  to  be  done  at  the  pres- 
ent tim.e  is  more  than  I  can  perform,  so  I  trust  you  v/ill  give  this 
subject  your  prompt  attention. 

Several  shipments  were  seized  during  the  early  part  of  the 
season,  in  New  Orleans  District,  as  a  result  of  the  cotton  seed  meal 
coming  under  the  operation  of  Act  126  of  1898.  The  outlook  for 
a  favorable  year  for  the  season  1903-190-i  is  very  fair  and  there  is 
every  reason  to  expect  a  harmonious  business  void  of  the  many  dis- 
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agreeable  features  that  arose  during  the  past  season  as  a  result 
of  the  establishment  of  this  new  cotton  seed  meal  fertilizer  law. 
Two  shipments  of  commercial  fertilizers  made  by  the  Virginia-Car- 
olina Chemical  Compan}^  to  points  in  Tangipahoa  parish  were 
seized  as  the  shipments  were  made  without  department  tags  at- 
tached, in.  violation  of  law.  These  consignments  were  made  in  vio- 
lation of  Inw,  ilnoiigh  clerical  erroT,  I  feel  sure,  and  upon  presen- 
tation of  Liiesc  f  ids  to  3^ou,  the  shipments  were  ordered  released 
upon  payment  of  all  costs  arising  from  seizures  by  the  shippers^ 
which  they  paid.    Fines  were  not  exacted  in  these  two  cases. 

In  reference  to  certain  shipments  of  fertilizers  made  by  manu- 
facturers, classified  as  "Special  Brands/'  "Special  Formulas/'  etc., 
I  would  invite  your  attention  to  the  fact  that  such  shipments  are 
generally  made  without  any  guarantee  being  given  to  the  consign- 
ment, or,  if  so,  without  evidence  of  the  same  upon  the  sacks.  This 
method  attracted  my  attention  when  I  first  assumed  the  duties  of 
this  office,  but  I  have  refrained  from  approaching  the  matter  in 
public  report,  fearing  to  infringe  upon  the  rights  of  the  State 
chemist.  These  formulas  assume  the  character  of  special  orders 
from  consumers  to  the  manufacturers  for  certain  grades  of  mixed 
ingredients  and,  in  my  opinion,  the  mixture  should  be  guaranteed 
by  the  manufacturer.  The  law  does  not  specify  or  allow  the  ship- 
ping of  any  fertilizer  without  guarantee  and  I  respectfully  recom- 
mend that  all  manufacturers  and  dealers  doing  business  in  commer- 
cial fertilizers  in  Louisiana  be  required  to  guarantee  every  shipment 
they  make  for  use  in  this  State. 

Another  feature  in  the  business  of  fertilizer  commerce  in  Lou- 
isiana, and  like  conditions  prevail  in  a  few  other  States,  is  the 
broad  allowance  to  manufacturers  in  guaranteeing  the  minimum 
and  maximum  guarantees  of  chemical  contents  in  fertilizer.  In 
some  instances  the  guarantees  of  one  ingredient  ranges  from  one 
to  five  per  cent.  It  would  seem,  more  consistent  with  accuracy  to 
require  the  manufacturers  to  show  only  the  minimum,  or  a.ctual 
amount  of  an  ingredient  guaranteed.  This  position  has  been  taken 
by  several  States  having  a  similar  law  to  our  own.  These  varying 
guarantees  cause  no  little  confusion  in  the  minds  of  many  farmers, 
and  to  most,  leads  them  into  mistaken  ideas  as  to  the  value  of  the 
fertilizer.  It  is  very  seldom  a  mixed  fertilizer  exceeds  the  mini- 
mum guaranteed,  while  the  maximum  is  not  often  attained.  This 
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method  of  guaranteeing  is  misleading  to  the  purchaser.  Leaving 
the  consideration  of  transaction  between  buyer  and  seller  out  of  the 
question,  there  is  a  percentage  allowed  by  the  present  plan 
of  guaranteeing  the  chemical  content  of  commercial  fertilizers 
in  this  State  that  misleads  the  farmer  insofar  as  to  what  he  might 
expect  and  what  he  generally  gets.  Therefore,  I  respectfully  sug- 
gest that  the  department  rule  on  this  import-ant  subject,  that  all 
dealers  and  manufacturers  in  commercial  fertilizers  doing  business 
in  Louisiana  be  required  to  guarantee  only  the  minimum  or  actual 
amount  of  fertilizing  ingTedients  contained  in  the  product  of  their 
manufacture  and  that  the  custom  of  manufacturers  placing  a  mini- 
mum and  also  a  maximum  guarantee  upon  specified  chemical  prop- 
erties in  fertilizer  be  discontinued,  and  only  the  minimum  guarantee 
of  a  named  ingredient  and  no  mention  of  its  equivalent  be  allowed. 
According  to  Hon.  E.  E.  Rose,  State  cliemist,  Agricultural  Depart- 
ment, State  of  Florida,  whose  statement  in  annual  report  for  1902, 
I  have  the  honor  to  quote:'  "This  position  is  also  assumed  by  the 
Association  of  Official  Agricultural  Chemists  and  the  Association 
of  x\merican  Agricultural  Colleges." 

In  conckuling  this  report,  I  desire  to  thank  every  one  con- 
nected with  the  Inspection.  Department  for  their  prompt  and  effi- 
cient work,  also  the  State  Chemist  Department  likewise.  To  all 
the  farmers  and  planters  and  plantation  managers  whom  it  has  been 
our  pleasure  to  serve,  to  the  railroad  and  steamboat  agents,  manu- 
facturers and  dealers  in  fertilizers,  I  desire  to  extend  the  thanks 
of  this  department  for  their  co-operation  in  the  work.  The  season 
has  been  a  most  prosperous  one,  though  the  hardest  this  depart- 
m.ent  has  ever  had.  We  have  performed  a  work  of  which  we  might 
trulv  be  proud,  and  with  this  feeling  these  reports  axe  submitted  to 
you  with  the  hope  that  they  wil  meet  a  like  spirit  resulting  m  your 
Approbation  of  them.    Eespectfully  ^^^'^^  O'ROURIvE, 

State  Inspector  of  Commercial  Fertilizers  and 
Paris  Green,  New  Orleans  District. 


Baton  Rouge,  La.,  Amjust  31,  1903. 
Mr.  Clias.  H.  O'Bourle,  State  Inspector  of  Fertilizer,  71-'^  Union 
Street,  New  Orleans: 

Dear  Sir— In  compliance  with  your  letter  of  recent  date,  beg 
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to  submit  my  final  report  for  tlie  season  of  1902-1903.  As  com- 
pared with  the  work  of  last  season  the  tonnage  for  Baton  Eouge 
District  shows  an  increase  of  420  inspections,  6,765.30  tons,  137,- 
230  sacks.  The  business  for  the  season  1902-1903  amounted  to 
597  inspections,  13,892.80  tons,  252,803  sacks.  This  large  increase 
-of  businrps  has  been  partly  handled  by  the  Sub-Inspection  Depart- 
ment of  ihis  dislric:-,  established  to  control  the  inspection  of  cotton 
seed  meal  fertilizer  at  the  commencement  of  this  season.  The  busi- 
ness in  this  department  has  been  handled  as  follows: 


No.  Inspections.  No.  Tons.  No.  Sacks. 

3Ir.  Irvin  Maginnis,  Alexandria,  La.,  37  431.05  8,613 

Mr.  H.  E.  Bell,  Alexandria,  La          60  284.60  5,682 

Mr.  D.  I.  Muldoon,  Alexandria,  La. .  72  1,180.30  23,606 

"Mr.  Henry  Frith,  Bunkie,  La             81  2,165.25  43,^305 

Mr.  J .  L.  Mornhinveg,  Opelousas,  La.,  85  2,008.50  40  170 
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My  duties  for  this  season  have  comprised  inspection  of  7,823.- 
10  tons,  131,427  sacks  of  fertilizers  covered  by  252  reports  made  at 
the  time  of  each  inspection.  This  is  an  increase  of  85  inspections, 
695.60  tons,  15,854  sacks,  for  my  individual  field  operations  this 
reason  as  compared  with  last. 

The  addition  of  cotton  seed  meal  to  the  list  of  fertilizers  amen- 
able to  the  State  fertilizer  law  has  been  the  means  of  increasing  to 
no  small  extent  the  work  in  this  district.  The  management  of  the 
Sub-Inspection  Department  has  required  mmch  time  and  attention, 
though  my  remarks  in  this  respect  must  be  in  no  wise  taken  to 
mean  inefficiency  on  the  part  of  the  sub-inspectors  for  Baton  Eouge 
District.  Each  one  has  contributed  his  share  to  the  exceptionally 
fme  showing  made  in  this  district  this  season  and  I  desire  to  thank 
each  and  every  one,  in  public  report,  for  the  able  manner  and 
prompt  execution  in  the  fulfillment  of  their  duties  which  have  been 
sho^\m.^  At  the  commencement  of  the  season  some  difficulties  were 
met  with  that  seemed  forerunners  of  a  very  unpleasant  seasou  in 
regard  to  the  establishment  and  maintenance  of  the  cotton  seed 
meal  fertilizer  law,  but  in  the  few  cases  I  refer  to  the  shippers,  upon 
notification  of  the  technical  non-compliance  with  certain  require- 
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ments  of  the  cotton  seed  meal  fertilizer  law  showed  every  desire  to 
comply  with  the  same  and  I  am  glad  to  state  that  there  is  not  an  oil. 
mill  in  operation  in  this  district  that  has  not  qualified  to  do  busi- 
ness according  to  the  State  fertilizer  law,  and  there  is  every  reason^ 
to  look  forward  to  a  harmonious  season,  in  this  respect,  for  1903- 
1904. 

The  sample  express  case  feature  has  proven  advantageous  and' 
has  been  very  convenient.  ■  The  system  at  the  present  time  is  com- 
plete and  I  know  of  no  additions  that  might  be  made  in  the  way  of" 
new  features  that  would  increase  its  efficiency.  However,  in  re- 
gard to  the  tankage  business,  some  arrangements  should  be  made 
whereby  the  shippers  would  arrange  for  a  more  complete  notifica- 
tion of  diverted  shipments. 

The  field  work  for  this  season,  especially  during  the  spring,, 
was  much  retarded  by  the  inclement  weather,  as  also  by  the  high' 
stage  of  the  Mississippi  river,  and  the  shipments  of  fertilizers  have- 
shown  a  decrease  this  season  as  a  result  of  this,  and  also  the  crevasse  - 
on  Bayou  Lafourche,  to  what  it  is  reasonable  to  suppose  they  would: 
have  been,  judging  from  the  number  of  orders  countermanded. 

In  concluding  my  report,  I  desire  to  thank  you  for  the  assist- 
ance you  have  given,  as  also  the  planters  and  their  plantation  man- 
agers for  the  many  courtesies  and  co-operation  they  have  extended' 
to  me  in  this  work,  and  with  assurance  of  sincere  desire  to  promote- 
to  the  highest  point  of  efficiency  the  good  work  to  be  accomplished' 
in  the  future,  I  remain,  very  truly  yours, 

MILLAED  S.  PEEKINS, 
State  Inspector  of  Fertilizers,  Baton  Rouge  District. 


Calhoun,  La.,  September  1,  1903. 
Mr.  Chas.  II.  O'Bourke,  State  Inspector  of  Fertilizer,  71J^  Union 
Street,  New  Orleans: 

My  Dear  Sir — As  per  your  request,  I  beg  herewith  to  submit 
my  final  report  for  season  1902-1903.  During  this  season  535  in- 
spections have  been  made  in  Calhoun  District,  amounting  to  8,502.- 
60  tons,  169,721  sacks,  showing  an  increased  business  this  year  over- 
last  amounting  to  210  inspections,  3,721.62  tons,  75,837  sacks.- 
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The  increase  of  work  has  heen  handled  by  the  snb-inspectors  as  fol- 
lows : 


N"o.  Inspections. 

Xo.  Tons. 

Xo.  Sacks. 

J.  J.  Eichards,  Lake  End,  La  

3 

2,900 

A.  A.  LeEosen,  Shreveport,  La.  . 

.  .  19 

390.10 

7,802 

64 

1,956.40 

39,126 

47 

295.70 

5,914 

12 

167.35 

3,347 

Thos.  H.  Brown,  Homer,  La.... 

51 

360.55 

7,211 

16 

848 

16,960 

212 

4,163.10 

83,260 

The  total  tonnage  for  Calhonn  District  for  the  season  1901- 
1902  was  325  inspections,  4,780.98  tons,  93,884  sacks,  showing 
-some  decrease  in  tonnage  this  season.  This  has  been  caused  by  a 
portion  of  my  territory  being  cut  off  and  given  to  Leesville  District, 
^ilso  by  the  excessive  rains,  high  water  and  bad  roads  jnst  at  the  sea- 
i^on  when  all  farmers  buy  the  bulk  of  their  fertilizer,  causing  many 
io  cut  short  their  usual  supply.  I  feel  that  my  territory  really 
made  an  increase  in  commercial  fertilizers,  leaving  olf  the  work 
done  by  the  sub-inspectors  of  cotton  seed  meal.  Then,  too,  Sub- 
Inspector  Thos.  H.  Brown,  at  Homer,  La.,  inspected  the  mixture 
put  up  by  the  Homer  Cotton  Oil  Company  and  it  is  credited  as  cot- 
ton seed  meal.  In  the  early  part  of  the  season  I  found  several  cot- 
ton oil  mills  a  little  inclined  to  rebel  at  the  idea  of  having  their 
goods  inspected,  but  later  on  all  fell  in  line,  that  is,  all  that  shipped 
out  cotton  seed  meal  as  fertilizer.  I  believe  that  all  the  mills  in 
this  district  qualified  except  the  Hamilton  Oil  Mill,  of  Shreveport. 
They  did  not  offer  cotton  seed  meal  as  fertilizer.  I  find  nearly  all 
the  mills  ready  to  assist  or  do  anything  to  facilitate  our  work,  yet  an 
•occasional  kicker.  We  were  a  little  late  in  getting  the  cotton  seed 
meal  fertilizer  business  in  shape,  but  it  is  now  very  well  organized 
and  I  am  sure  can  do  most  satisfactory  work  another  season.  In  a 
lew  instances  I  have  found  the  fertilizers  shipped  into  this  terri- 
tory by  certain  manufacturers  who  have  failed  to  notify  this  office 
'of  the  shipments.  The  Jackson  Fertilizer  Company,  of  Jackson, 
Miss.,  always  m.ail  their  notices  for  this  district  to  Baton  Eouge, 
which  often  causes  an  extra  trip  and  extra  expense  to  reach  goods 
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shipped.  I  find  that  the  consumers  are  well  pleased  with  the  in- 
specting of  cotton  seed  meal  as  fertilizer.  I  feel  under  many  obli- 
gations to  the  trainmen  of  the  V.,  S.  &  P.  railroad  for  favors  shown 
me  during  the  past  season,  ^^'ow,  as  to  the  advisability  of  putting 
in  a  telephone,  I  believe  it  would  greatly  facilitate  the  work,  often- 
times, it  would  save  the  expense  of  going  to' a  place  to  inspect  goods 
before  the  arrival  of  same,  which  often  occurs.  Besides  it  would 
put  me  in  direct  communication  with  New  Orleans  and  Baton 
Rouge  offices.  I  have  investigated  and  find  that  we  can  get  a  tele- 
phone put  in  here  at  my  office  for  five  dollars  ($5.00)  per  month, 
connected  with  the  Monroe  exchange,  but  think  possibly  the  depart- 
ment could  arrange  with  the  Cumperland  Company  to  connect  with 
all  points  from  Monroe  to  Slireveport  at  same  price.  Thanking 
you  for  your  hearty  co-operation  and  pledging  my  every  effort  to. 
obtain  the  most  perfect  system  of  operation  in  this  work,  I  am,  with- 
high  regards  and  very  best  wishes,  cordially  yours, 

N.'^E.  CALHOUN, 
State  Inspector  of  Fertilizers,  Calhoun  District- 


Alexandria,  La.,  August  35,  1903. 
Mr.  Glias.  TI.  O'Eoiirle,  8tate  Inspector  of  Fertilizer,  71J/-  Union 
Street,  New  Orleans: 

Dear  Sir — I  herewith  hand  you  my  report  of  fertilizers  in- 
spected in  the  Leesville  District  from  February  to  June  of  this 
year.  There  have  been  one  hundred  inspections  made,  representing; 
1,363  tons  distributed,  as  follows: 


Calcasieu  273.50 

DeSoto  413.55 

Grant    75 

Eapides   ,  157 

Red  River  152 

Sabine  ,   61 

Vernon  181 

'Winn    50 


-  Total  number  of  tons  1,363.05^ 
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1  feel  snre  that  a  mucli  larger  amount  would  have  been  used  by 
ilie  farmers  but  for  the  incessant  rainfall  which  made  the  roads  im- 
passable, thereby  preventing  them  from  transporting  their  fertilizer 
to  the. farms.  My  relit: ciis  with  the  purchasers  of  fertilizers  have 
been  exceedingly  pleasant;  every  one  of  whom  seemed  to  take  a 
pleasure  in  showing  me  his  goods  and  rendering  me  every  assistance 
in  their  power,  and  seemed  anxious  to  comply  with  every  require- 
ment of  the  law.  In  a  few  instances  I  have  heard  of  shipments 
inade  in  violation  of  law,  but  upon  investigation  in  each  case  have 
found  the  shippers  ever  ready  to  comply  with  the  law.  I  do  not 
believe  there  has  been  a  single  willful  attempt  to  violate  the  law. 
Thanlvdng  you  and  all  connected  with  the  department  for  the  nice 
•treatment  I  have  received,  I  am,  very  respectfully, 

E.  T.  SELLERS, 
State  Inspector  of  Eertilizers,  Leesville  District. 


Murphy  P.  0.,  La.,  August  24,  1903. 
J/r.  Chas.  E.  O'Bour'ke,  State  Inspector  of  Fertilizer,  71J^  Union 
Street,  New  Orleans: 

My  Dear  Sir— Yours  of  the  20th  to  hand.  There  were  346 
inspections  made  in  this,  the  Terrebonne  District,  season  1902-1903, 
Cotton  seed  meal  fertilizer  inspections  made  by  sub-inspectors  were 


as 

follows : 

Ko.  Inspections. 

ATo.  Tons. 

1^0.  Sacks. 

J. 

I\.  Milancon,  Breaux  Bridge,  La.,  33 

759 

15,180 

A. 

A.  Morgan,  Lafayette,  La  

17 

527 

10,540 

T. 

L,  Broussard,  St.  Martinsville,  La, 

.  27 

1,250 

25,000 

-S. 

47 

■  1,179.25 

23,585 

124 

■  3,715.25 

74,305 

I  made  the  following  inspections.  .  . 

222 

8,649.10 

122,496 

346 

12,364.35 

196,801 

I  think  proper  to  call  your  attention  to  the  fact  that  there  is 
tmucli  confusion  caused  by  the  diversion  of  cars  from  one  place  to 
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another  without  proper  notice  to  the  inspector,  and  another  mode 
of  handling  tankage  causes  a  great  deal  of  confusion  and  some 
little  time  and  trouble.  It  is  the  transferring  of  tankage  from  cars 
while  in  transit. 

It  was  my  unpleasant  duty  to  cause  to  be  seized  four  cars  of 
tankage  for  not  being  properly  tagged,  as  the  law  directs.    One  car 
of  "Shrimp  Hulls/'  consigned  to  Barrow  &  Duplantis,  from  the 
Earataria  Canning  Company,  of  Biloxi,  Miss. ;  one  car  of  tankage 
from  the  Crescent  City  StocL;  Yards  and  Slaughter  House  Com- 
pany, Ltd.,  of  New  Orleans,  La.,  consigned  to  Messrs.  Barrow  & 
Duplantes;  two  cars  from  Crescent  City  Stockyards  and  Slaughter 
House  Company,  Ltd.,  of  New  Orleans,  La.,  consigned  to  Mr.  L.  F. 
Suthon,  Honduras  plantation.  As  soon  as  seizure  was  made  and  ship- 
pers notified  of  fact  they  came  forward  and  tagged  the  goods.  All 
costs  were  paid  by  them  to  Maj.  J.  O.  Lee,  commissioner,  and  goods 
were  released  and  inspected  according  to  instructions  from  Maj.  J. 
G.  Lee,  commissioner.    Mr.  Bentz,  representing  the  Barataria  Can- 
ning Company,  called  on  me,  pleading  ignorance  of  the  law  in  re- 
gard to  tagging  goods,  and  was  willing  to  fulfill  all  legal  require- 
ments, which  he  did  at  once.    Much  has  been  done  to  facilitate  the 
work  of  the  inspectors  by  furnishing  them  with  proper  expense  bill 
forms,  report  blanks,  etc.    The  sample  cases  are  a  great  saving  of 
time  and  expense  and  very  convenient.    Yet  the  work  is  increas- 
ing all  the  tim.e  on  the  inspectors.    The  office  work  is  getting  to  be 
quite  heavy  where  one  is  required  to  keep  up  correspondence  with 
department  headquarters  at  Baton  Eouge,  the  main  office  in  New 
Orleans,  make  out  reports,  keep  day  book  and  correspond  also  with 
sub-inspectors  and  the  planters  when  they  get  rushed.    A  telephone 
would  assist  very  materially  and  I  think  curtail  the  cost  consid- 
erably in  the  inspector's  office.    Hope  you  will  urge  the  putting  in 
of  'phone.    Yours  very  truly, 

J.  C.  MURPHY, 

State  Inspector  of  Fertilizers,  Terrebonne  District 


Maj.  J.  G.  Lee,  Commissioner  of  Agriculture  and  Immigration, 
Baton  Rouge,  La.  : 

Sir — In  compliance  with  your  wishes  in  regards  to  a  report 
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from  this  office  covering  the  work  of  the  inspection  of  commercial 
fertilizers  under  the  supervision  of  the  State  commissioner  of  agri- 
cnlture,  from  the  passage  of  the  tirst  law  enacted  in  Louisiana  reg- 
ulating the  manufacture  and  sale  of  commercial  fertilizers  in  this 
State^  up  to  the  present  time^  beg  tO'  hand  you  ni}^  report.  In  the 
compilation  of  these  facts  and  the  formation  of  a  report  covering 
records  for  seventeen  years^  and  the  gathering  and  concentration  of 
data  scattered  through  the  pages  of  seven  biennial  and  three  annual 
reports  of  six  commissioners  of  agriculture;  and  owing  to  the 
vagueness  of  reference  in  a  number  of  these  reports  to  this  important 
branch  of  the  service^  the  scarcity  of  time  for  further  research  and 
the  lacking  of  necessar}^  data,  I  trust  you  will  accept  the  good  in- 
tention of  my  effort  as  genuine  where  seeming  lacking  as  to  detail  in 
this  report  would  otherwise  tend  to  indicate  a  lukewarm  effort. 

The  first  official  reference  of  the  State  commissioner  of  agricul- 
ture to  a  fertilizer  law  for  Louisiana  is  to  be  found  in  recommen- 
dations of  Commissioner  Thompson  J.  Bird,  in  Biennial  Report  of 
Commissioner  of  Agriculture,  to  his  excellency,  Samuel  Douglas- 
McEnery,  issued  in  April,  1886,  an  abstract  from  which  is  as  fol- 
lows: "Your  attention  is  also  specially  called  to  the  complaint  of 
inferior  fertilizers,  sold  in  our  market,  made  by  some  of  our  most 
intelligent  correspondents.  The  sale  of  inferior  fertilizers  is  an 
imposition  upon  our  planters  and  farmers.  It  begets  distrust  in 
their  efficiency  and  prevents  their  universal  use.  It  is  now  well 
known  that  when  properly  compounded  articles  are  intelligently 
used  they  pay  a  handsome  profit  upon  investment. 

"But,  unfortunately,  no  planter  or  farmer  before  trial  can  tell 
a  good  article  from  a  spurious  one.  They  look  alike,  they  smell 
alike,  they  feel  alike,  and  the  most  careful  and  experienced  planter 
is  as  often  the  victim  of  this  fraud  as  the  careless  and  inexpe- 
rienced. Plence,  the  necessity  of  some  law  looking  to  the  protec- 
tion of  the  faruier  in  the  purchase  of  commercial  fertilizers.  Every 
State  north  of  us,  without  exception,  has  laws  regulating  the  sale 
of  fertilizers.  These  laws  have  for  their  object  either  an  inspection 
before  sale,  with  prohibition  of  the  worthless,  or  a  guarantee  with 
the  sale  of  its  genuineness,  and  a  means  by  which  the  guarantee 
may  be  enforced.  Wherever  these  laws  have  been  adopted  cheaper 
and  better  goods  have  been  offered  on  the  market,  confidence  has 
been  established,  sales  have  increased  and,  better  than  all,  a  contin- 
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uaiis  increase  of  knowledge  on  the  part  of  the  farmer  as  to  what 
constitutes  a  good  fertilizer,  the  adaptability  of  the  different  crops, 
-  and  his  increased  vigilance  in  securing  such.    Especially  does 
Louisiana  need  the  protection  of  such  a  law;  the  Atlantic  States 
north  of  her  have,  by  their  laws,  driven  adulterated  and  low  grade 
fertilizers  beyond  their  borders.    She  now  offers  a  market  to  such 
goods  without  let  or  hindrance,  and  to  protect  herself  against  the 
-'refused  goods'  of  other  States,  is  now  not  only  a  'consummation 
devoutly  to  be  wiphed,'  but  a  necessity  which  cannot  be  postponed.. 
In  most  of  the  States  a  tax  of  fifty  cents  per  ton,  paid  to  the  De- 
partment of  Agriculture,  which  issues  therefor  tags  enough  to  'tag' 
a  ton,  is  required  of  each  manufacturer  or  dealer  before  he  can  sell 
any  of  his  wares.    By  this  means,  too,  a  considerable  income  is  de- 
Tived,  which  in  nearly  every  State  is  used  exclusively  for  agricul- 
tural purposes.    In  Alabama  two  State  experiment  stations  are 
handsomely  maintained  by  the  income  from  the  tax.    In  Georgia, 
last  year,  over  180,000  tons  of  fertilizers  were  sold,  yielding  an  in- 
come of  $90,000.    We  urgently  recommend  that  a  tax  of  fifty 
cents  per  ton  be  placed  upon  fertilizers,  by  which  means  a  revenue 
may  be  derived  that  in  time  will  entirely  support  the  department, 
and,  in  addition,  create  a  surplus  that  we  would  recommend  to  be 
equally  divided  between  the  sugar  experiment  station  near  New 
Orleans,  and  the  State  experiment  station  at  Baton  Eouge,  or  so 
much  thereof  as  the  board  of  agriculture  may  deem  necessary. 
With  the  tax,  of  course,  goes  protection  to  the  farmer  by  the  addi- 
tion of  either  inspection  or  guarantee  laws,  as  your  legislature  may 
adopt.      With  such  protection  we  can  hope  for  an  extended  use 
■of  fertilizers,  and  better  and  more  profitable  crops.    Trusting  that 
our  efforts  will  meet  the  approbation  of  your  excellency  and  the 
members  of  the  general  assembly,  the  foregoing  is  respectfully  sub- 
mittted.  T.  J.  Bird,  Commissioner  of  Agriculture.'' 

As  a  result  of  this  recommendation,  in  the  legislative  session 
■of  1886  an  act  was  introduced  and  became  a  law,  known  to  the 
^^tatutes  as  Act  51  of  1886.  Thus  the  first  legal  requirement  gov- 
erning the  manufacture  and  sale  of  commercial  fertilizers  in  Lou- 
isiana was  established  and  on  and  after  the  first  day  of  January, 
1887,  the  supervision  of  and  in^m^iQii  of  all  commercial  fertilizers 
sold  for  use  in  this  State  w^ntru%4  to  the  bureau  of  agricul- 
ture.   Sections  8  and  9  of /^t  51  of  WSQ,  referring  to  the  meth-  ' 
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ods  to  be  followed  out  in  the  inspection-  of  fertilizers,  gives  strengtb 
and  meaning  to  the  final  sentence  of  Section  1,  which  reads : 

"The  said  bureau,  in  addition  to  the  power  conferred  on  it  by 
law,  shall  have  power  to  make  and  establish  rules  to  carry  out  the- 
designs  and  purposes  of  this  Act,  and  in  conformity  thereto." 

Section  8.  "Be  it  further  enacted,  etc.,  That  the  commissioner 
of  agriculture  may  obtain,  or  cause  to  be  obtained,  at  his  discre- 
tion, fair  samples  of  all  fertilizers  sold  or  offered  for  sale  in  this 
State,  from  manufacturers  or  dealers,  and  shall  have  them  analyzed 
by  the  official  chemist,  and  shall  publish  the  analysis  for  the  infor- 
mation of  the  public." 

Section  9.  "Be  it  further  enacted,  etc..  That  it  shall  be  the 
duty  of  every  person  who  sells  a  lot  or  package  of  commercial  fertil- 
izer, upon  the  request  of  the  purchaser,  to  draw  from  same,  and  in 
the  presence  of  the  purchaser  or  his  agent,  a  fair  and  correct  sam- 
ple in  such  a  manner  as  the  commissioner  of  agriculture  may,  by 
regulation,  establish." 

This  presentation  of  Sections  8  and  9  is  made  to  somewhat  ex- 
plain the  lack  of  reference  in  detail,  in  subsequent  biennial  reports 
of  commissioners  of  agriculture,  and  to  establish,  at  the  beginning,, 
the  discretionary  powers  in  regard  to  the  inspection  of  commercial 
fertilizers,  vested  in  the  bureau  of  agriculture  by  the  wording  of 
Sections  8  and  9,  of  Act  51  of  1886,  approved  July  3,  1886,  and 
effective  "on  and  after  the  first  day  of  January,  1887." 

The  next  official  reference  to  the  fertilizer  law  is  to  be  found  ■ 
in  Commissioner  Thompson  J.  Bird's  biennial  report  of  188S 
(pages  4  and  5) .  A  little  more  than  one  year  had  elapsed  previous 
to  this  reference,  since  the  operation  of  the  law  commenced,  and 
from  Commissioner  Bird's  reference  in  his  first  biennial  report, 
after  the  passage  of  the  law,  it  is  evident  that  the  first  system  of 
collecting  commercial  fertilizer  samples  from  shipments  made  to 
points  in  Louisiana  were  obtained  by  the  purchasers,  a  method 
legalized  by  Section  9  of  the  law. 

For  the  year  1889-1890  the  progress  of  the  work  is  shown  by  a 
paragraph  in  Commissioner  Bird's  biennial  report  for  these  years, 
addressed  to  his  excellency,  Francis  T.  Nicholls,  governor  of  Lou- 
isiana, under  the  heading,  "The  Fertilizer  Law,"  on  page  2,  and  i& 

as  follows :  •     i  • 

"The  act  regulating  the  sale  of  commercial  fertilizers  m  this 
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State,  passed  in  1886,  hfis  been  in  successfnl  operation  ever  since. 
It  has  received  the  cordial  approval  and  support  of  onr  farmers  and 
planters,  and  has  been  generally  complied  with  by  the  dealers  and 
manufacturers  of  these  wares.  By  its  operation  spurious  goods 
have  been  driven  from  our  midst  and  now  only  first-class  articles 
find  sale  in  the  State.  Our  planters  and  farmers  have  learned,  too, 
to  implicitly  rely  upon  good  fertilizers  for  handsome  returns,  when 
intelligently  applied.  Again  it  has  been  beneficial  in  educating 
our  farmers  to  a  discrimination  in  the  selection  of  fertilizers.  A 
ii"ttle  experience  soon  teaches  them  that  partial  manures  may  fre- 
quently supplant  complete  ones,  v/itli  profit.  The  income  from 
the  sale  of  tags  has  been  gradually  increasing,  and  the  surplus,  after 
defraying  expenses  incident  to  the  execution  of  the  law,  has  been 
used  exclusively  for  the  conduct  of  the  experiment  stations." 

And  then  there  is  to  be  found  the  fourth  official  reference  to^ 
the  fertilizer  law,  that  forewarned  the  results  which  ultimately 
arose  from  the  many  weaknesses  of  the  law,  as  originally  framed. 
To  present  the  matter  of  conditions  in  a  thorough  light,  paragraph 
under  the  head,  "The  Fertilizer  Law,"  and  the  only  reference  to 
Act  51  of  188G  that  treats  upon  the  subject  in  Commissioner  T.  S.. 
Adams'  biennial  report,  April,  1892,  is  given  herewith: 

"The  act, regulating  the  sale  of  commercial  fertilizer  in  this 
State,  passed  in  1886,  has  been  in  operation  since  that  date.  It 
has  received  the  cordial  support  of  many  of  our  farmers  and  plant- 
ers and  has  been  complied  with  by  most  of  the  dealers  and  manu- 
facturers who  sell  in  this  State.  Some  few  foreign  manufacturers, 
]t  is  believed,  have  sold  goods  through  their  local  agents  without 
complying  with  the  lav/.  Facts  have  been  obtained  which  will 
enable  us,  we  think,  to  bring  the  local  agents  before  our  courts  for 
violation  of  this  hiAV,  and  the  bureau  will  use  every  effort  to  secure 
their  punishment. 

"The  income  from  the  sale  of  tags  has  not  hr'O.n  as  large  a.&  last 
year.  This  can  be  accounted  for  in  tv/o  ways :  first,  the  low  price 
of  cotton  has  deterred  the  cotton  planter  from  its  use ;  second,  the 
sales  mentioned  above  without  the  payment  of  the  required  fees." 

Biennial  report  of  Commissioner  H.  C.  Newsom,  addressed  to 
his  excellency.  Murphy  J.  Foster,  governor  of  Louisiana,  in  iVpril,, 
1891,  treats  upon  the  subject  of  the  operation  of  Act  51  of  1886,  as 
follows:  "The  act  regulating  the  sale  of  commercial  fertilizers  in 
this  State,  passed  in  1886,  has  been  in  operation  since  that  date.  It 
has  received  the  cordial  support  of  nearly  all  the  planters,  and  has 
been  complied  with  by  most  of  the  dealers  and  manufacturers  who 
sell  in  this  Stat^:^.  Several  agents  and  dealers  have  not  complied 
with  the  law,  and  the  State  has  promptly  prosecuted  them,  both  in 
the  civil  and  criminal  courts.  Appeal  has  been  made  in  one  case  to 
the  United  States  Court,  and  your  bureau  has  been  served  with  an 
injunction  restraining  them  from  executing  the  law  in  this  case 
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until  a  decision  upon  the  merits  of  suit  is  rendered.  A  prosecution 
in  the  Criminal  Court  of  the  State  continues,  with  a  verdict  ex- 
pected daily.  I  most,  earnestly  recommend  that  the  law-be  amend- 
ed so  as  to  avoid  the  question  of  "interstate  commerce''  and  force 
all  dealers  who  fail  to  comply  with  it  to  assum.e  all  risks  of  collec- 
tion and  be  responsible  for  all  damages  arising  from  the  use  of  fer- 
tilizers not  guaranteed  according  to  law.  By  this  amendment 
f  cv.^  sdl'.  rs  would  be  willing  to  incur  the  personal  guarantee  of  crop 
^^'•-^^■'V''  -'^  o^iy  ^^^ay  ^^'l^ich  the  purity  of  goods  could  be  esti- 
mated, ciiid  should  such  results  be  naught,  a  recover}^,  before  the 
courts,  of  price  paid,  together  with  damages  for  the  difference  be- 
tween wli  at  was  obtained  and  what  was  reasonably  to  be  expected. 
A  decision,  recently  rendered  by  the  Court  of  Appeals  in  the  Fourth 
Circiiir,  was  based  upon  guch  reasoning." 

^  Thus,  after  these  changes  had  been  made  to  rectify  and  over- 
'come  the  weak  features  of  Act  51  of  1886,  the  establishment  of  a 
more  complete  fertilizer  law  was  accomplished  in  the  general  as- 
-sembly  of  1894,  during  the  second  year  of  Governor  Foster's  ad- 
ministration, this  revised  law  identiiied  on  the  statutes  as  Act  72 
of  1894;  and  in  the  Sixth  Biennial  Report  of  the  Bureau  of  Agri- 
culture, by  Commissioner  A.  V.  Carter,  dated  April,  1896,  this  ref- 
erence to  the  fertilizer  law,  upon  page  eight,  under  usual  heading, 
'The  Fertilizer  Law,"  is  to  be  found :  "The  Bureau  of  Agricul- 
ture, in  calling  attention  of  farmers  and  planters  of  the  State  to 
Act  72  of  1894,  would  state  that  up  to  1886  the  grade  of  commier- 
-cial  fertilizers  sold  in  the  State  was  so  lo^Y  and  spurious  that  it  was 
necessary  to  pass  a  law  for  the  protection  of  those  using  the  same. 
After  the  passage  of  the  law  in  1886  the  grade  of  fertilizers 
•changed  to  a  higher  quality  and  at  once  came  into  general  use. 
IBut  the  law  of  1886  was  found  inadequate,  and  the  law  of  1894  has 
"^iven  more  satisfaction  and  better  protection  to  farmers  and  plant- 
ers. The  general  use  of  fertilizers  has  increased  the  production 
and,  of  course,  the  profit  in  farming  to  that  extent.  This  law  has  . 
been  appreciated  and  respected  by  the  great  majority  of  farmers 
■and  by  almost  all  manufacturers.  The  enforcement  of  this  was 
■made  obligatory  on  the  commissioner  of  agriculture,  and  I  desire 
and  ask  all  farmers  and  planters  to  aid  and  assist  me  by  refusing 
to  receive  the  sam.e  unless  bearing  the  commissioner's  tag,  and 
promptly  notify  me  of  all  violations  of  law.  By  renderini?  this 
•assistance  the  grade  of  fertilizers  will  be  kept  up  and  the  sale  of 
same  be  increased.  All  fertilizers  sold  without  being  duly  tagged 
are  considered  fraudulent  fertilizers,  and  the  price  fo?  same  cannot 
be  collected  by  law." 

So  far  as  I  glean  from  the  document,  this  is  the  only  reference 
made  to  the  fertilizer  law  by  Commissioner  Carter  in  hiis  biennial 
report  of  1896,  and  as  the  report  does  not  refer  to  inspection  of  fer- 
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tilizers  by  representatives  of  the  bureau,  I  infer  that  samples  were 
still  obtained  by  the  purchasers. 

To  bring  the  matter  of  these  facts  to  a  better  basis  for  under- 
standing I  desire  to  state  that  "Acts  41  and  56  of  1880,  and  re- 
enacted  by,  respectively,  Acts  54  and  53  of  1884  identified  the  work 
.  of  agi-iculture  and  the  work  of  immigration  separateh^,  and  that  up 
to  this  time  there  existed  a  bureau  of  agriculture  and  a  bureau  of 
immigration,  with  a  commissioner  for  each.  Act  141  of  1894  es- 
tablishes one  bureau,  etc.,  for  both  purposes,  repeals  all  conflicting 
laws  (Sec.  6)  and  imposes  on  the  commissioner  all  the  duties  of 
the  commissioner  of  agriculture  and  immigration,  respectively." 
(See  "Eevised  Laws  of  Louisiana,"  by  Solomon  Wolff,  page  6.) 

The  supplementary  to  biennial  report  of  Commissioner  of  Ag- 
riculture and  Lnmigration  J.  Gr.  Lee,  dated  May,  1898,  to  his  excel- 
lency. Murphy  J.  Foster,  governor  of  the  State  of  Louisiana,  which 
comprises  a  reference  to  department  work  in  general  from  July, 
1S96,  to  Ma}^,  1898,  has  devoted  to  the  question  of  fertilizer  inspec- 
tions remarks  regarding  the  efforts  made  along  this  line,  and  the 
financial  showing  made,  for  the  above  mentioned  period  of  time. 
Having  already  obtained  the  necessary  data  from  the  books  of  the 
department's  office  at  Baton  Eouge  and  from  the  State  auditor's 
office^  which  will  enable  me  to  present  this  financial  part  of  the 
seventeen  years^  records  in  regard  to  the  operation  of  the  fertilizer 
law  in  Louisiana  since  1886,  I  will  refrain  from  presenting  here. an 
abstract  of  that  part  of  the  supplemental  report  which  treats  the 
subject  of  finance,  and  wdll  confine  this  reference  entirely  to  that 
part'  of  the  report  that  refers  to  a  reduction  of  the  inspection  fee 
that  has  been  influential  in  bringing  about  a  most  favorable  con- 
dition of  affairs  for  this  department.  Up  to  the  time  of  this  sup- 
plemental report  the  residue  of  moneys  remaining  after  the  ex- 
penses of  sustaining  the  inspection  department  had  been  met — an 
expenditure  involving  the  costs  of  tags,  printing,  traveling  ex- 
penses and  clerk  hire — went  to  the  two  experiment  stations.  Baton 
Rouge  and  'New  Orleans.  In  this  supplemental  report  Commis- 
sioner Lee  suggests  that  the  fertilizer  law  (Act  72  of  1894)  be  so 
amended  as  to  admit  the  North  Louisiana  Experiment  Station  to  an 
equal  share  of  this  fund  with  the  other  stations.  In  commenting 
upon  the  operations  and  supervision  of  the  fertilizer  law,  Com-mis- 
sioner  Lee  states:  "The  bureau  has  been  active  in  its  efforts  to 
execute  these  laws.  Two  or  more  inspectors  have  been  constantly 
in  the  field  during  the  fertilizer  season,  and  vigorous  inspection  has 
been  pursued.  Since  the  last  report,  and  up  to  date,  more  than 
four  hundred  inspections  of  fertilizers  have  been  made.  Samples 
of  each  lot  inspected  were  secured  and  analyses  made  and  published 
in  Bulletin  N"o.  49,  known  as  the  ^Fertilizer  Bulletin,'  for  the  in- 
formation of  the  public.    Only  two  violators  of  the  law  were  found. 
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Suit  was  at  once  instituted  against  them^  and  several  cases  are  now 
pending  in  the  State  courts^  the  sums  sued  for  in  the  several  cases- 
aggregating  more  than  one-half  million  dollars."  Continuing  fur- 
ther^ the  report  reads:  "The  complaint  has  been  made  by  dealers 
and  manufacturers  in  commercial  fertilizers,  and  also  b}^  some  pur- 
chasers of  fertilizers,  that  the  inspection  tax  of  fifty  cents  per  ton 
is  too  high ;  that  it  encourages  sales  without  the  tags ;  that  a  twenty- 
five  cents  per  ton  taggage  would  not  be  violated,  and  that  the  pro- 
ceeds thus  resulting  would  equal  the  proceeds  arising  from  the 
fifty  cents  per  ton  taggage  now  charged.  Since  the  object  of  the 
law  is  to  protect  farmers  against  fraud  in  fertilizers,  it  is  evident 
that  the  smaller  amount  (twenty-five  cents)  will  secure  that  pro- 
tection just  as  the  greater  amount  (fifty  cents)  now  secures  it.  If 
that  be  true,  and  since  the  farmer  himself  finally  pays  the  tax,  why 
tax  him  the  greater  amount,  when  the  smaller  amount  secures  him 
the  result  sought?  It  is  therefore  suggested  to  your  excellency 
that  the  law  be  also  amended  on  this  point." 

And  thus  it  came  to  pass  that  conditions  had  arisen  to  justify 
and  require  the  third  re-enactment  of  a  law  that  means  so  much  to 
Louisiana  agriculture  and  legitimate  business — the  manufacture 
and  sale  of  commercial  fertilizers.  The  State  Constitutional  Con- 
vention of  1898  investing  the  powers  and  authorizing  the  super- 
vision of  maintaining  effective  control  of  the  manufacture  or  sale, 
in  this  State,  of  fertilizers  and  paris  green  for  the  suppression  of 
adulteration  and  fraud  therein,  with  the  Louisiana  State  Board  of 
i\.griculture  and  Im^migration,  presented  in  Article  306,  have  been 
j)erpetuated  in  regard  to  fertilizers  by  the  enactment  of  Act  126 
of  1898,  drafted  from  Act  72  of  1894,  with  objectionable  features 
of  both  the  Act  of  1894  and  Act  51  of  1888  eliminated.  This  law 
reduced  the  inspection  fee  from  fifty  to  twenty-five  cents  per  ton,, 
as  a  result  of  the  recommendation  of  Commissioner  Lee. 

Annual  Eeport  dated  March  20,  1899  (Vol.  8),  by  Commis- 
sioner J.  G.  Lee,  upon  his  retirement  from  the  commissionership  of 
agriculture,  comments  most  favorably  upon  the  operation  of  Act 
126  of  1898,  and,  after  stating  that  a  better  system  of  organiza- 
tion had  been  established  in  the  Inspection  Department  and  the 
better  results  obtained  under  the  revised  law.  Commissioner  Lee 
refers  to  the  financial  outcome  of  the  reduction  of  inspection  fee 
from  fifty  to  twenty-five  cents.  I  Avould  present  this  gratifying 
comparison  of  finance  regarding  revenues  (page  3,  paragraph  2)  : 
"j^otwithstanding  the  taggage  fee  was  reduced  one-half,  the 
amount  arising  from  the  sale  of  tags  up  to  date  has  been  $5,238.20. 
For  the  corresponding  date  of  last  year  it  was  $5,065.95,  thus  show- 
ing an  increase  of  $172.25  for  the  present  year,  and  the  late  injury 
to  the  cane  crop  has  materially  reduced  fertilizer  sales." 

In  State  Chemist's  Report,  of  volume  9,  (biennial  report  of 
1899-1900)  this  reference  is  made  to  the  fertilizer  law  (page  33,. 


348 

paragrapli  3)  :  "The  fertilizer  law  has  been  most  energetically 
executed  this  year.  Nearly  every  lot,  large  or  small,  sold  in  the 
State,  has  been  inspected,  sampled  and  analyzed.  In  many  in- 
stances planters  and  farmers  have  sought  of  their  own  accord  in- 
-spection  and  withheld  payment  for  the  goods  until  guarantee  was 
sustained  by  official  analysis.  Nearly  one  thousand  samples  have 
thus  been  obtained.  The  law  is  growing  in  popularit}^,  as  its  pro- 
tective measures  are  recognized." 

In  Annual  Eeport,  volume  9,  covering  the  period  of  time  from 
Hay,  1899,  to  July,  1900,  is  to  be  found  this  report  to  "His  Excel- 
lency, Murphy  J.  Foster,  Governor  of  Louisiana,"  dated  April, 
1900,  issued  during  the  first  year  of  Gen.  Leon  Jastremski's  regime 
as  commissioner  of  agriculture  and  immigration,  and  upon  the 
-subject  of  the  fertilizer  law,  this  reference  is  made:  "No  better 
evidence  of  the  efficacy  of  farmers'  institutes  and  of  the  agricul- 
tural experiment  stations  in  agricultural  instruction  and  progress 
could  be  offered  than  the  increa-sed  quantities  of  commercial  fer- 
tilizers used,  as  shown  in  the  report  of  Dr.  W.  C.  Stubbs,  which 
will  be  herewith  transmitted.  The  receipts  from  the  tagging  of 
fertilizers  for  the  current  season  will  show  an  additional  increase 
over  the  past  year.  The  law  is  operating  satisfactorily  and  few 
<3omplaints  have  been  made." 

In  supplementary  report  by  Commissioner  J.  G.  Lee,  under 
date  May  1,  1902,  to  His  Excellency,  W.  W.  Heard,  Governor  of  the 
State  of  Louisiana,  this  statement  is  found,  which  eventuated  in  the 
enactment  of  the  cotton  seed  meal  fertilizer  law,  in  the  legislative 
sessions  of  1902 :  "It  would  not  be  proper  to  leave  this  subject 
without  calling  your  attention  to  the  great  demand  which  we  are 
receiving  from  farmers  ;  r  j  i  lviiters  from  every  quarter  of  the 
-State  for  the  inspection  of  cot  ion  seed  meal  which  was  excepted  at 
the  time  the  fertilizer  act  was  framed.  There  is  no  doubt  at  all 
that  great  fraud  is  being  practiced  in  its  adulteration,  both  as  fer- 
tilizer and  as  feed,  and  since  cotton  seed  meal  forms  the  basis  of 
all  fertilizers  sold  in  the  State,  except  tankage,  it  is  very  impor- 
"tant  that  its  quality  should  be  guaranteed.  Many  of  the  States 
include  it  in  their  fertilizer  law  and  I  so  recommend  that  this  act 
he  so  amended  as  to  place  it  under  the  provisions  of  this  act." 

So,  up  to  volume  8,  Annual  Eeport  of  1898-1899,  each  bien- 
nial report  from  1888,  has  some  reference  to  the  operation  of  the 
fertilizer  law,  though  in  none  of  these  reports  does  any  accurate 
record  of  fertilizer  inspections  exist. 

Thus,  from  a  research  of  biennial  reports  of  the  Bureau  of 
Agriculture,  and  tracing  the  records  of  biennial  statements  made 
by  Commissioners  Bird,  Adams,  Newson,  Carter,  Lee,  Jastremski 
and  Lee,  through  the  administrations  of  Governors  McEnery,  Nich- 
olls,  two  terms  of  Gov.  Foster,  and  part  of  our  present  executive. 
Gov.  W.  W.  Heard's  term,  three  years  of  prosperity  passed;  after 
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tracing  the  animal  fertilizer  bulletins  from  Bulletin  No.  25,  dated 
October,  1888,  consulting  Bulletins  Nos.  17,  18  and  25  of  the  first 
series,  and  Nos.  1,  12,  18,  23,  31,  39,  45,  49,  54  and  58  of  the  second 
series,  all  of  which  show  reports  of  analytical  and  laboratory  work,, 
with  full  and  most  complete  information  as  to  the  work  performed; 
by  the  State  Chemist  Department — but  which  in  no  wise  assist  in 
the  determination  as  to  actual  field  inspection  work  done  by  the 
inspectors  of  fertilizers,  if  any  were  in  the  field— the  first  official 
recognition  to  be  given  the  Inspection  Department,  in  public  re- 
port, is  to  be  found  in  Bulletin  'No.  65,  issued  during  the  latter 
part  of  the  year  1901,  though  reference  to  inspection  work  is  to  be 
found  in  Commissioner  Lee's  supplemental  report  of  May,  1898.: 
These  facts  are  stated  plainly  that  my  inability  to  make  a  more 
complete  report  might  be  better  understood.  There  is  every  rea- 
son to  assume  from  the  biennial  reports  of  1890,  1892,  1894  and 
1896  that  the  methods  of  obtaining  fertilizer  samples  for  these 
years,  allowed  by  Section  9,  Act  51  of  1888— a  section  perpetuated 
in  both  provisional  re-enactments  of  1894  and  1898,  i.  e.,  that  sam- 
ples were  drawn  from  consignment  by  the  purchaser  in  the  pres- 
ence of  the  dealer  and  one  witness  and  forwarded  to  the  commis- 
sioner of  agriculture  for  analysis,  properly  labeled  and  sealed. 
Thus  for  eight  years  following  the  enactment  of  one  of  the  best 
intended  laws  that  conld  strengthen  the  conditions  of  an  agricul- 
tural people  there  has  been  followed  out  the  execution  of  this  law's- 
requirements  to  an  extent,  surpassing  in  the  work,  it  is  to  be  hoped,, 
than  appears  by  so  limited  references  to  the  same,  in  biennial  re- 
ports from  1888  to  1898.  This  important  branch  of  the  service 
deserves  as  much  recognition  as  the  State  Chemist's  Department^ 
by  virtue  of  the  fact  that  under  present  conditions  one  could  not 
exist  without  the  other.  Prom  1898  up  to  the  present  time,  more 
consideration  has  been  paid:  the  publication  of  the  work  of  the  In- 
spection Department  by  virtue,  perhaps,  of  more  work  having  been 
performed  along  this  line,  and  it  is  to  be  hoped  that  this  good  pol- 
icy will  continue. 

In  consulting  the  books  of  the  State  auditor's  office,  from 
1887,  an  item  is  (o  be  found,  dated  May  25,  1894,  indicating  that 
John  C.  Vancr  acted  as  fertilizer  inspector  for  a  short  period  of 
time  from  that  date.  The  name  of  M.  0.  Bienil  appears,  dated 
July  1,  1895,  while  Mr.  Jas.  F.  Finnegan  (February,  1896),  com- 
pletes the  number  of  names  of  parties  appearing  up  to,  and  includ- 
ing, the  year  18'96  who  acted  as  fertilizer  inspectors,  though  the 
official  report  records  do  not  indicate  that  these  parties  made  any 
report  of  their  work. 

Mr.  W.  L.  Clark,  Jr.,  (April  5,  1897),  was  the  first  fertilizer 
inspector  under  the  administration  of  Commissioner  Lee;  E.  A. 
Dennett  (March  3,  1898),  second;  J.  J.  Waddill  (September  7, 
1898),  third;  W.  T.  Jones  (January  17,  1.899),  fourth;  S.  P.  Col- 
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vm  (January,  1899),  fifth;  Jno.  A.  Texada  (January,  1899)^ 
sixth;  M.  S.  Perkins  (February,  1899),  seventh;  N.  S.  Williams- 
(February,  1900),  eighth;  Chas.  H.  0'E.ourke  (October  22,  1900), 
ninth;  J.  C.  Murphy  (October,  1900),  tenth;  N.  E.  Calhoun  (Sep- 
tember, 1900),  eleventh;  Ben  H.  Lyons  (April,  1901),  twelfth; 
E.  T.  Sellers  (February,  1903), .thirteenth,  while  for  the  year  1898- 
there  are  reports  of  inspections  made  by  N.  S.  Dougherty. 

By  consulting  "Records  of  Inspections''  books  from  the  years 
1898,  1899,  1900,  information  as  to  the  names  of  inspectors  of  fer- 
tilizers are  shown,  though  while  a  record  of  paris  green  and  fertil- 
izer inspections  exist  for  these  years,  though  not  totalized,  scarcity 
of  time  will  not  permit  of  this  being  done  at  the  present  time.  It 
will  be  found  by  consulting  these  records  that  the  following  offi- 
cial_  inspectors  of  fertilizers  were  in  the  field  at  the  periods  of  time- 
indicated,  and  to  make  complete  this  record,  the  names  are  shown 
under  the  name  of  the  district  thev  were  appointed  to : 

ISTew  Orleans  District— March  7,  1898,  E.  A.  Dennett;  Sep- 
tember 7,  1898,  J.  J.  Waddill;  October  22,  1900,  Chas.  H. 
O'Eourke. 

Baton  Eouge  District— ^March  24,  1898,  N.  S.  DouP-hertyr 
January  17,  1899,  M.  S.  Perkins. 

Terrebonne  District— January  17,  1899,  W.  T.  Jones,  Frank- 
lin, La.;  January  29,  1900,  K  S.  Williams,  Gibson  La.;  October 
1,  1900,  J.  C.  Murphy,  Murphv  P.  0.,  La. 

Calhoun  District— March  11,  1898,  S.  P.  Colvin,  Euston,  La.; 
N"ovember  17,  1900,  ^s^.  E,  Calhoun,  Calhoun,  La. 

Leesville  District— February  20,  1901,  Ben  H.  Lyons,  Lees- 
ville.  La.;  February  10,  1903,  E.  T.  Sellers,  Alexandria,  La. 

Mr.  J.  A.  Texada  (February  3,  1899),  was  located  at  Boyce,, 

La. 

Upon  entering  the  duties  of  inspector  of  fertilizer  and  paris 
green,  for  the  State  Board  of  Agriculture  and  Immigration,  in  the 
New  Orleans  District,  October  22,  1900,  my  initial  work  was- 
greatly  facilitated  by  the  valued  information  given  me  by  my  pre- 
decessor, Mr.  J.  J.  Waddill.  In  justice  to  this  gentleman,  I  desire 
to  state  that  the  form  of  the  present  inspection  report  blank,  and 
the  system  of  reporting,  with  the  standard  of  sample  box  now  in 
use  are  due  to  his  judgment,  as  they  were  established,  and  that  the 
information  of  fertilizer  tonnages  for  the  season  1899-1900,  which 
v/ill  J)e  referred  to  later  on,  are  to  be  found  in  book  on  hand  in  this 
office,  posted  by  Mr.  Waddill.  These  records  show  that  for  the  sea- 
son 1899-1900  there  were  12,338  tons  of  fertilizers  shipped  to 
points  in  Louisiana,  the  only  available  records  to  compare  from. 
For  the  season  1900-1901  there  were  43,558  tons  shipped,  an  in- 
erease  of  13,256  tons  over  the  season  1899-1900.  (See  Fertilizer 
Bulletin  65.)  The  continued  growth  of  the  fertilizer  business  in 
Louisiana  is  exemplified  in  annual  statistical  table  of  comparison. 
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fertilizer  tonnages,  which  appears  in  Bulletin  73,  for  the  seasons 
1900-1901,  1901-1902.  As  compared  with  season  1900-1901  (-13,- 
558  tons  shipped)  the  total  number  of  tons  of  fertilizers  shipped 
during  the  season  1901-1902  amounted  to  49,20^1  tons,  an  increase 
of  5,646  tons  over  the  previous  year. 

For  the  season  1902-1903  a  total  of  67,922.60  tons  of  fertil- 
izers were  shipped  to  points  in  Louisiana,  showing  an  increase  of 
18,718.18  tons  over  the  previous  year,  of  which  22,213.10  tons  con- 
stitutes cotton  seed  meal  fertilizer,  a  commodity  made  amenable  to 
the  fertilizer  law  (Act  126  of  1898)  by  Act  48  of  1902,  effective  on 
and  after  September  1,  1902.  Thus,  from  a  tonnage  standpoint, 
in  considering  the  growth  of  business,  by  consulting  the  records  of 
the  State  Board  of  Agriculture  and  Immigration's  Fertilizer  Inspec- 
tion Department,  we  find  a  tonnage  grown  from  6,733  tons  in  1886- 
1887,  to  the  gratifying  amount  of  67,922.60  tons  in  1902-1903.  The 
growth  has  been'  gradual,  though  the  bulk  of  this  handsome  in- 
<;rease  must  be  allotted  to  the  seasons  since  1899-1900.  This  grat- 
ifying result  of  progress  has  been  divided  in  its  growth  throughout 
the  inspection  districts  of  the  Inspection  Department,  as  will  be 
noted  by  the  compilation  of  figures  given  in  the  tabulation  below : 


Calhoun  District. 
Leesville  District 
Terrebonne  Dis. . 
Baton  Rouge  Dis 
New  Orleans  Dis. 

Total  number  in- 
spections   

Season  1900-1901 

Season  1901-1902 

J  Season  1902-1903 

Inspec- 
tions. 

Tons. 

Inspec- 
tions. 

Tons. 

Inspec- 
tions. 

Tons. 

229 
25 
243 
104 
1793 

2,768 
335 
8,017 
5,243 
27,193 

325 
101 
228 
177 
2057 

4,780 
1,401 
7,775 
7,127 
28,118 

.  535 
100 
346 
597 

2483 

8,502.60 
1,363.05 
12,364.35 
13,892.80 
31,799.80 

2394 

*43,556 

2888 

t49,201 

4061 

67,922.60 

Total  number 
tons  shipped. . . 

*Two  tons  short.       fThree  tons  short. 


These  figures  compiled  from  Fertilizer  Bulletins  Xos.  65,  73 
and  tabulations  that  will  appear  in  Bulletin  Xo.  76.  Fractional 
part  of  tons  not  shown  in  above  tabulation. 

So  as  not  to  conflict  these  facts  with  report  of  revenues  for  the 
past  seventeen  years,  and  especially  with  records  of  tag  sales  for 
tonnage,  which  will  be  presented  later,  I  would  call  your  attention 
to  the  fact  that  while  these  annual  reports  of  fertilizer  tonnage 
shipped  by  manufacturers  and  dealers  to  points  in  Louisiana  are 
compiled  from  individual  reports  of  State  inspectors  and  their  sub- 
inspectors,  and  accurate  insofar  as  any  mathematical  calcula- 
tions of  this  nature  are  apt  to  be,  there  is  bound  to  exist 
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that  differential  between  the  figures  giving  the  number  of 
Ions  shipped  and  the  number  of  tons  tags  were  sold  for, 
in  a  given  season,  by  virtue  of  the  fact  that  it  is  more  often  th^j 
case  with  manufacturers  to  have  tags  left  on  hand  at  the  end  of  a 
season  than  otherwise.  To  my  personal  knowledge,  over  21,000 
tags,  sufficient  to  cover  1,558  tons  of  fertilizer,  were  recently  re- 
stamped  for  the  season  1903-1904  and  returned  to  one  fertilizer 
manufacturing  establishment  who  had  purchased  them  during  the' 
season  1902-1903.  The  records  of  tag  sales  for  the  season  1902- 
1903  show  that  1,382,859  tags  were  sold,  while  the  report  of  tlie 
Inspection  Department  for  the  same  season  shows  that  only  1,211,- 
165  sacks  were  shipped.  ^  As  your  Inspection  Department  has  noth- 
ing to  do  with  the  sale  of  tags  or  the  changing  or  exchanging  of 
tags,  and  to  avoid  any  misunderstanding  of  the  figures  givcm  in  this 
report,  this  statement  is  made. 

During  the  legislative  session  of  1902,  and  to  meet  the  require- 
ments of  conditions  existing  in  the  cotton  seed  meal  commerce  of 
the  State,  a  law  was  passed  (Act  48  of  1902)  amending  Act  126  of 
1898,  making  cotton  seed  meal,  when  used  as  a  fertilizer,  a  com- 
modity to  which  the  State  fertilizer  law  applied.  State  Chemist 
W.  C.  Stubbs  has  found  a  repetition  of  this  law  necessary  to  his 
report,  and  I  respectfully  refer  the  attention  of  those  who  are  uct 
acquainted  with  the  wording  of  the  law,  to  this  part  of  the  State 
Chemist's  report,  that  Avill  be  printed  with  this  report  and  to  which 
I  have  the  honor  to  refer. 

After  a  thorough  organization  of  districts  during  the  two  years 
previous  to  1903  had  been  perfected  and  their  identity  well  estab- 
lished, and  maps  printed  and  distributed  to  the  different  manufa-:- 
iurers  and  dealers  doing  business  in  fertilizer  in  Louisiana,  perfect- 
ing a  better  method  of  record  keeping  and  the  establishment  of  the 
'New  Orleans  office  as  a  main  office  for  the  handling  and  checking 
of  all  fertilizer  samples  en  route  to  the  State  Chemist  Department, 
n  better  system  for  the  control  of  tankage  inspection,  necessitating 
the  keeping  of  a  record  of  each  individual  shipment  made  to  a  point 
in  Louisiana,  by  the  New  Orleans  office,  we  were  well  prepared  to 
enter  into  the  season  1902-1903  with  its  increased  burden  of  work, 
resultant  from  the  enactment  of  Act  48  of  1902, 

The  inspection  of  sixty-seven  thousand  tons  of  fertilizers  seems 
but  a  simple  task  when  reduced  down  to  the  medium  of  transmis- 
sion by  report  to  printer's  ink,  but  the  activity  in  this  line  of  work 
for  the  Inspection  Department  has  taxed  every  inspector  connected 
with  this  branch  of  the  service  to  his  fullest  capacity.  The  work 
performed  in  every  district  is  highly  creditable  and  presents  a  sys- 
tem for  the  inspection  of  commercial  fertilizers  unsurpassed  by  any 
other  State  in  the  Union.    The  business  has  increased  steadily. 
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since  1899,  as  an  evidence  of  which  a  table  showing  the  business  for 
the  past  seventeen  years  is  given  herewith : 


NAME  OT  GOYEKNOB 


Samuel  D.  McEnery 
Samuel  D.  SlcEnery 
Francis  Nicholls. 
Francis  T.  Nicbolls. 
Francis  T.  Nicholls. 
Francis  T.  Nicbolls. 
Murphy  J.  Foster. . . 
Murphy  J.  Foster. . . 
Murphy  J.  Foster. . . 
Murphy  J.  Fo.ster... 
Murphy  J.  Foster. . . 
Murphy  J.  Foster... 
Murphy  J.  Foster... 
Murphy  J.  Foster. . . 

W.  W.  Heard   

W.  W.  Heard  

W.  W.  Heard  


NAMB  OF 
COMMISSIONKB. 


Thompson  J.  Bird  l."?«-iS?7 
Thonrpson  J.  Blrdilbc'T-lf-?.^ 
Thompson  J.  PArd  l'-^H-i:^^0 
Thompson  J.  Bird  ],-8>-l^v.' 
Thos,  S.  Adams. . .  icii.t>-i-i'l 
Thos.  S,  Adams.  . .  lS01-l'\>-5 
Henry  C.  Newsom  IHC-i-y;- 
Henry  C.  Newijom!l^<J3-2>'j-' 
A.  V.  Carter  1 1^94-1^05 


A.  "V.  Cart.er. 

U.  G.  Lee  

J.  G.  I.ee  

Leon  J  astremski. 

J.  G.  Lee  

J.  G.  Lee  

J.  G.  Lee  

.  G.  Lee  


IXo-l^l- 

1;<9^-1H99 
1H99-1900 
19t>i)-i90i 
UK)1-1902 
1903-1903 


C, 

.  i;>>:i 
.:)i;7!il 

7 

.:>ti^  12 

,:  4ijj  8, 

,772i  4, 

210,13, 
630 1 14, 
076 '23, 
8-«i31, 
332  j  47, 
930  53, 
869-;  77, 


50 


3,366 
4.099. 
5,11-9. 
6,121. 

3.S72. 
6.624 
4,9o2. 
2,.:?91. 
5.026. 
6,275 
7,203. 
5,970. 
I  7.953. 
11,988. 
50  13,449. 
20  19,415. 


Q 


^  ^ 

a  X 

: 

:  o  Q 


P  o 

00 


c  p  B 

►•J  -1  o 

s:  c 

CT  re  CI- 

S  CI  O, 


:66.50  1 
2,899.50' 1 
2.109.75  3 
1,121.55.5 
l,Ct«  14 
1,572.50  2 
15  2,624. 15]  4. 
25|1, 142.49  3. 
6111,641  6li 
25  1,670.07'3. 

13,755  2 
60  503.60,6. 
56|5.079.95 
46  1,481.81  6 
57  5,327.8l!6 
97  6,449.9l|7 
05|9,638.97|7 


.SCO 
,200 
,000 
,000 
,CiO0 
400 
010 
789.7&' 
750 
356. 
500 
700 

b-go.ei 

,471.65 
,680. 7& 
,000 
,500 


Cash  on  hand  to  the  credit  of  the  fertilizer  fund  after  all  ex- 
penses for  the  season  1902-1903  were  paid,  except  printing  Annual 
Fertilizer  Bulletin,  $2,278.08. 

^Vlien  we  consider  the  reduction  of  the  inspection  fee  from 
fifty  cents  to  twenty-five  cents  in  1898,  in  consulting  this  tabulation 
of  revenues  arising  from  the  sale  of  fertilizer  t<ags,  for  the  past  sev- 
enteen years,  we  must  realize  the  magnificent  progress  made  in  this- 
department  since  1898.  The  sale  of  tags  for  the  season  1902-1903 
IS  nearly  eight  hundred  per  cent  greater  than  in  1886-1887,  and  over 
three  hundred  per  cent  of  this  handsome  increase  has  occurred  since 
1898.  While  the  enaetment  of  Act  48  of  1902,  which  makes  cotton 
seed  meal,  when  used  as  a  fertilizer,  applicable  to  the  fertilizer  law 
of  Louisiana  (Act  126  of  1898),  has  exercised  a  very  marked  in- 
fluence upon  the  grovrth  of  this  revenue,  the  progress  in  the  sale 
of  other  grades  of  fertilizers  is  easily  understood  by  consult- 
ing the  fi.gures  as  shown  above,  up  to  and  not  including  the  rev- 
enues for  the  season  1902-1903.  These  tabulations  compiled  from 
the  records  and  books  of  the  Baton  Eouge  office,  go  to  evidence  the 
result  of  a  well  organized  and  systematized  department  controlling 
the  inspection  of  fertilizers  marketed  in  Louisiana. 


The  enactment  of  Act  48  of  1902,  made  it  necessary  for  the  es- 
tablishment of  a  system  to  control  the  inspection  of  cotton  seed  meal 
fertilizer  shipped  to  points  for  use  in  Lonisiana.  After  careful, 
consideration  and  due  deliberation,  in  conjunction  with  the  fact  that 
the  business  for  the  season  1901-1902  had  taxed  the  Inspection  De- 
partment to  the  fullest  extent,  it  was  decided  best  to  handle  the  bulk 
of  the  cotton  seed -meal  fertilizer  business  by  the  appointment  of 
sub-inspectors  at  points  in  the  different  inspection  districts  conve- 
nient for  the  handling  of  the  increased  business.  With  this  idea  in 
view,  a  Sub-inspection  Department  was  established  in  Baton 
Eouge,  Calhoun  and  Terrebonne  Districts  under  the  supervision  of 
Inspectors  Perkins,  Calhoun  and  Murphy.  The  work  performed 
by  these  inspectors  has  been  highly  creditable,  the  promptness  and 
dispatch  in  the  performance  of  their  duty  redounding  to  the  honor 
and  credit,  of  this  department.  I  cannot  refrain  from  according, 
them  a  hearty  acknowledgment  for  their  valued  service  and  express- 
ing a  deep  appreciation  for  the  same.  Following  is  a.  list  of  names 
of  the  different  sub-inspectors,  showing  their  district  location  and' 
amount  of  work  done  by  each  during  the  season  19 02-19 0'3  : 

BATON"  EOUGE  DISTRICT^  MILLARD  S.  PERKINS,  INSPECTOR. 

N"o.  Inspections.    No.  Tons.      No.  Sacks... 
Irwin  Maginnis,  Alexandria,  La... 37  431.05  8,613 

H.  R.  Bell,  Alexandria.,  La  60  284.60  5,682 

D.  I.  Muldoon,  Alexandria,  La  72  1,180.30  23,60& 

Henry  Frith,  Bunkie,  La  81  2,165.25  43,305 

J.  L.  Mornhinveg,  Opelonsas,  La.. 85  2,008.50  40,170' 

Total  number  of  inspections  made  by  sub-inspectors,  335; 
number  of  tons  cotton  seed  meal  fertilizer  inspected,  6,069.70; 
number  of  sacks  cotton  seed  meal  fertilizer  shipped,  121,376. 

CALHOUN  DISTRICT^  N.  E.  CALHOUN^  INSPECTOIL 

No.  Inspections.    No.  Tons.     No.  Sacks.. 

J.  J.  Richards,  Lake  End,  La   3  145.  2,900 

A.  A.  LeRosen,  Shreveport,  La  19  390.10  7,802' 

J.  E.  Ransom,  Monroe,  La  64  1,956.40  39,126' 

A.  B.  Cndd,  Minden  La  47  295.70  5,914 

Elmo  Colvin,  Ruston,  La  12  167.35  3,347 

Thos.  H.  Brown,  Homer,  La  51  360.55  7,211- 

H.  0.  Scott,  AT'idalia,  La  16  848.  16,960 

Total  number  of  inspections  made  by  sub-inspectors,  212 ;  num- 
ber of  tons  cotton  seed  meal  fertilizer  inspected,  4,163.10;  number 
of  sacks  cotton  seed  meal  fertilizer  shipped,  83,260. 

TERREBONNE  DISTRICT,  J.  C.  MURPHY^  INSPECTOR. 

No.  Inspections.  No.  Tons.  No.  Sacks. 

J.  K.  Milacon,  Breaux  Bridge,  La.  . 33  759  15,180 

A.  A.  Morgan,  Lafayette,  La  17  527  10,540 

T.L.  Bronssard,  St. Martinsville,  La.27  1,250  25,000 

S.  J.  Bonvillain,  New  Iberia,  La. .  .47  1,179.25  23,585- 
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Total  number  of  inspections  made  by  ' sub-inspectors,  124; 
nnmber  of  tons  cotton  seed  meal  fertJizer  inspected,  3,715.25;  num- 
ber of  saclvs  cotton  seed  meal  fertilizer  shipped,  74,305, 

Therefore,  G71  ont  of  4,061  inspections  made  by  this  depart- 
ment, covering  13,948  tons,  278,941  sacks,  of  cotton  seed  meal  fer- 
tilizer, vrere  haLdled  by  the  Sub-inspection  Departments  of  Baton 
Eougv,  Ualiioim  nud  Terrebonne  Districts,  as  per  above  statement, 
compiled  from  individual  reports.  These  sub-inspectors  report 
veach  iiispecLion  of  cotton  seed  meal  fertilizer  they  make,  and  forward 
their  report  with  sample  obtained  from  shipment  to  the  inspector 
of  the  district  in  which  they  are  located.  Each  sample  is  sealed 
by  means  of  a  copy  of  the  inspection  report  being  pasted  entirely 
around  the  pasteboard  box,,  and  v/hen  the  inspector  for  the  district 
^obtairs  a  sufficient  number  of  these  samples,  they  are  forwarded  to 
this  office  in  lots  of  twenty-five  and  fifty.  Each  subinspector 
makes  out  his  report  with  four  carbon  copies — retaining  original 
report  for  his  information;  sending  district  inspector  duplicate, 
commissioner  quadruplicate  copy,  'New  Orleans  office  triplicate  copy, 
and  the  fifth  copy  is  pasted  around  the  box  containing  sample  and 
is  sent  to  the  State  Chemist  Department.  By  this  system  five  com- 
plete records  of  the  subinspection  work  are  obtained  and  three 
checks  to  each  sub-inspection  that  has  maintained  beyond  a  doubt 
the  correctness  of  our  report  records,  is  established.  This  Avork  is 
very  carefully  performed  and  if  the  State  chemist's  report  refers 
do  this  branch  of  the  service  I  think  he  will  verify  this  satisfactory 
condition. 

To  facilitate  the  transportation  of  these  fertilizer  samples  we 
have  established  a  sample-express-case  system.  These  cases  have 
been  made  in  two  sizes.  One  size  will  hold  twenty- five  sample 
hoxes ;  the  larger  size  case  will  hold  fifty  ^sample  boxes.  Three  cases 
are  used  for  each  district,  and  three  for  the  transportation  of  sam- 
ples between  the  Kew  Orleans  office,  714  Union  street,  and  the  State 
'Chemist  Department,  Audubon  Park,  Few  Orleans — twenty-seven 
cases  in  all.  By  this  system  a  case  is  in  possession  of  each  interested 
party,  while  one  is  in  transit.  Arrangements  have  been  entered 
into  with  express  companies  and  the  cases  are  returned  to  original 
shipping  point  as  "empties,"  at  a  reduced  rate,  like  in  the  produce 
business  with  empty  egg  cases.  The  business  has  developed  to  a 
point  that  warrants  a  local  express  concern  to  return  these  cases 
from  the  State  Chemist  Department  to  this  office  free  of  cost,  and 
the  sample-express-case  f'^ature  has  not  only  facilitated  the  work 
but  has  offered  a  means  of  properly  protecting  the  samples  obtained 
by  representatives  of  this  department  while  the  same  are  being 
transported  to  this  office  and  to  the  State  Chemist  Department. 

The  supervision  of  this  new  law  and  the  establishment  of  a 
system  that  would  meet  the  requirements;  the  advertising,  corre- 
:spondence  and  demands  upon  the  Fertilizer  Inspection  Department 
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for  each  inspector's  attention  has  been  great.  Every  cotton  seed  oil 
mill  in  Louisiana,  Mississippi,  Arkansas  and  Eastern  Texas,  and 
every  person  whom  we  were  ahle  to  find  out  were  interested  in  cot- 
ton seed  meal  shipments  to  points  in  Louisiana,  were  notified  of 
the  law;  copies  of  the  law  (Act  126  of  1898)  with  Amendment  Act 
48  of  1902  being  sent  them.  A  number  of  seizures  were  made  of 
cotton  seed  meal  fertilizer  shipped  in  violation  of  the  law,  but  in 
each  instance  the  shipments  were  released  upon  payment  of  all  costs 
arising  from  seizure,  by  the  shipper,  fines  not  being  exacted  owing 
to  the  fact  that  the  season  of  1902-1903  was  the  first  season  in 
which  the  law^  was  operative.  We  are  now  starting  out  upon  the 
second  year  of  this  lav/'s  existence  with  prospects  very  favorable  for 
a  satisfactory  season.  The  manufacturers  and  dealers  doing  bus- 
iness in  cotton  seed  meal  fertilizer  in  this  State  are  more  fully  ac- 
quainted wuth  the  law  and  a  compliance  with  the  law  as  a  result  of 
this  and  a  perfected  system  of  inspection  will  prevail. 

During  the  past  season  22,213.10  tons,  444,844  sacks,  of  cot- 


ton seed  meal  fertilizer  were  shipped  to  points  in  Louisiana,  cov- 
ered by  892  inspections,  as  follows : 


No.  Inspections. 

No.  Tons. 

No.  Sacks. 

Inspections  made  by  sub-inspec- 

671 

13,948.05 

278,941 

BATON  EOUGE  DISTEICT— 

Millard  S.  Perkins,  Inspector.  , 

,112 

2,703.30 

52,77^J 

CALHOUN  DISTRICT— 

N.  E.  Calhoun,  Inspector  

11 

228.25 

4,565 

LEESVILLE  DISTEICT— 

E.  T.  Sellers,  Inspector  

2 

19 

38(> 

TEEEEBONNE  DISTEICT— 

J.  C.  Murphy,  Inspector  , 

33 

1,980 

39,600 

NEW  OELEANS  DISTEICT— 

Chas.  H.  O'Eourke,  Inspector . 

.  63 

3,334.50 

68,585 

Total  number  of  cotton  seed  meal  fertilizer  inspections,  892; 


total  number  of  tons  cotton  seed  meal  fertilizer  shipped,  22,213.10; 
total  number  of  sacks  cotton  seed  meal  fertilizer  shipped,  444,844. 

In  compliance  with  the  law,  there  was,  in  Bulletin  No.  25,  and 
the  first  bulletin  published  after  the  original  fertilizer  law,  Act  51 
of  1886,  had  been  passed,  a  list  showing  that  thirty-three  different 
brands  of  commercial  fertilizers  were  duly  registered  by  ten  man- 
ufacturers and  dealers  for  the  season  1888-1889.  The  registration 
of  brands  of  fertilizers  have  varied  in  number  from  season  to  sea- 
son, since  the  operation  of  the  fertilizer  law  commenced,  though  it 
is  only  in  recent  years  that  an  impetus  has  caused  a  steady  increase 
in  number  with  the  growth  and  expansion  of  business.  Experi- 
ments and  new  methods  have  added  greatly  to  this  growth  of  regis- 
trations of  fertilizer  brands,  while  competition  in  the  fertilizer  bus- 
iness has  been  an  influence.    For  the  season  1902-1903,  ninety-fc 
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■mcanufacturers  registered  two  hundred  and  forty-nine  brands  of  fer- 
tilizers^ classified  as  follows  : 

Mannfactnrers.    Is^'o.  of  Brands. 

Commercial   23  175 

Tankage   13  13 

Cotton  Seed  Meal   58  61 

Total   94  249-  - 

This  reference  to  brand  registrations  do'es  not  ajiply  to  the 
numerons  shipments  of  fertilizers  made  withont"  guaranteees,  or  reg- 
istrations, nnder  the  classification  of  "Special  Formula/'  ''Private 
Formula/'  etc.,  referred  to  in  my  annual  report  for  the  season 
1902-1903. 

The  tankage  business  in  Louisiana  has  grown  to  handsome  pro- 
portions and  is  used  chiefly  in  the  sugar  sections  where  high  am- 
monia fertilizers  are  sought.  Below  will  be  found  a  comparison  of 
tonnages  that  gives  a  clear  idea  of  this  class  of  fertilizer  business, 
so  far  as  the  work  of  this  department  is  concerned,  for  the  past 
three  seasons: 

Season  1900-1901    16,007.56  tons  shipped 

Season  1901-1902   18,973.97  tons  shipped 

Season  1902-1903   14,478.90  tons  shipped 

The  decline  in  tonnage  of  this  class  of  fertilizers  for  the  season 
1902-1903,  as  compared  with  tonnages  of  two  previous  seasons,  is 
partly  attributed  to  the  severe  weather  conditions  prevailing 
throughout  the  Stat^i  during  the  early  part  of  1903,  and  to  high 
^ater  in  the  Mississippi  river,  a-nd  crevasses.  This  tankage  ton- 
nage has  been  handled  by  the  different  inspection  districts  °of  this 
■department  as  follows : 

Season        Season  Season 
1900-1901    1901-1902  1902-1903 

Baton  Rouge  District   3,691  4,729.50  3,489.30 

Terrebonne  District   7,971.56       7,763.98  6.656.60 

:New  Orleans  District   4,345  6.480.49  4,333 


16,007.56  18,973.97  14,478.90 
The  commercial  fertilizer  business  has  continued  in  its  growth, 
and  from  available  records  I  am  enabled  to  show  in  this  report  the 
growth  in  this  branch  of  the  fertilizer  business  in  Louisiana,  by  dis- 
tricts, since  1900-1901— the  records  for  1899-1900  only  showing 
that  a  total  of  17,964.35  tons  were  shipped.  Of  course,  you  under- 
stand that  the  term  ''commercial  fertilizer,"  as  we  apply  it,  refers 
to  all  fertilizers  excepting  straight  cotton  seed  meal  fertilizer  and 
tankage.  The  below  tabulation,  compiled  from  annual  statistical 
reports  of  fertilizer  tonnages  for  the  seasons  1900-1901,  1901-1902 
.and  1902-1903  (copies  of  which  appear  in  Fertilizer  Bulletins  Nos. 
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65,  73  and  76),  will  give  an  idea  as  to  the  growth  of  business  in  this 
branch  of  fertilizer  commerce  in  Louisiana  since  1899 : 


Season 

Season 

Season 

1902-1900 

Eaton  Rouge  District 

1,552.86 

2,398. 

1,630.50 

Calhoun  District  

  2,768.15 

4,780.98 

4,111.25 

Leesville  District   

.;.  ,  .  335.75 

1,401 

1,344.05 

Terrebonne  District  

46.50 

12 

12.50 

i^ew  Orleans  District  .  ,  , 

.  .  22,847.57 

21,638.47 

24,132.30 

27,550.83 

30,230.45 

31,230.60 

Eecapitulated,  irrespective  of  classification,  the  work  of  the 
Fertilizer  Inspection  Department  throughout  the  different  districts 
for  the  past  three  years,  in  tonnage,  is  as  follows : 


Season         Season  Season 

1900-1901  1901-1902  1902-1903 

Baton  Eouge  District               5,243.86  7,127.50  13,892.80e 

Calhoun  District                       2,768.15  4,780.98  8,502.60a; 

Leesville  District                        335.75  1.401.  1,363.05 

Terrebonne  District                   8,017.56  7,775.98  12,364.35i; 

New  Orleans  District  27,193.07  28,118.96  31,799.80 


43,558.39      49,204.42  67,922.60 

G  6,069.70  tons  of  this  tonnage  inspected  by  subinspectors. 

4,163.10  tons  of  this  tonnage  inspected  by  subinspectors. 
V  3,715.25  tons  of  this  tonnage  inspected  by  subinspectors. 

As  to  the  number  of  inspections  made,  the  following  compila- 
tion of  figures  will  evidence  the  increase  of  business  from  a  stand- 
point that  verifies  the  statement  that  the  Fertilizer  Inspection  De- 
partment is  taxed  with  work  to  the  fullest  extent : 


Season 

Season 

Season 

1900-1901 

1901-1902 

1902-1903 

. .  .  104 

177 

597e 

Calhoun  District  

229 

325 

535a; 

Leesville  District  

25 

101 

100 

Terrebonne  District  .  .  . .  , 

243 

228 

346^; 

I^ew  Orleans  District 

1,793 

2,057 

2,483 

2,394 

2,888 

4,061 

e  335  inspections  of  this  total  number  made  by  subinspectors. 
a;  212  inspections  of  tliis  total  number  made  by  subinspectors. 
V  124  inspections  of  this  total  number  made  by  subinspectors. 
The  transportation  of  1,211,365  sacks  of  fertilizers,  aggrega- 
ting in  weight  67,922  tons,  requires  about  sixty-five  trains  of  fifty 
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cars  eacli — a  length  of  railroad  cars,  if  placed  in  one  continuous- 
line^  wonld  extend  twenty-five  miles  in  length.  The  system  for  the 
inspection  of  this  steadily  increasing  hnsiness  has  reached  a  most 
gratifying  state  of  ethciency.  The  planters  and  farmers  have  all 
been  most  conrteous.  ^\e  have  accomplished  a  work  that  deserves 
their  good  will,  and  enjoying  the  good  will  and  confidence,  we  must 
contimie  to  be  worthy  by  following  out  to  the  interest  of  all, 'the 
exact  wording  of  the  fertilizer  lav:. 

The  business  has  now  reached  proportions  that  make  this 
branch  of  the  service  very  important.  The  planters  and  farmers 
have  long  since  realized  the  value  of  the  law,  while  manufacturers 
enjoying  protection  from  the  evil  of  spurious  competition  have  come 
to  recognize  the  law  as  commendable.  As  a  result  of  the  eificiency 
of  the  work,  both  in  this  and  the  State  Chemist  Deparhncnt,  the  re- 
port of  analysis  of  the  State  chemist  is  often  used  as  a  basis  of  set- 
tlement between  the  buyer  and  seller  of  fertilizers  in  Louisiana. 

And  as  the  business  has  grown  in  3'ears  gone  by,  so  will  the 
same  continue  to  pros]3er  in  a  future  that  holds  forth  so  much  of 
wealth  in  a  State  so  rich  in  soil;  and  as  education  continues  onward 
the  march  of  science  and  the  value  of  rotation  and  fertilization  of 
crops  become  better  understood,  this  continued  growth  will  still  pre- 
vail until  the  State  of  -  Louisiana  has  reached  the  height  of  her  ag- 
ricultural zenith  and  shall  have  then  reached  a  stage  in  the  fertilizer 
business  that  is  now  practically  in  its  infancy. 

Eespectf ully  submitted , 

CIIAS.  H.  O'EOURKE, 
State  Inspector  of  Commercial  Fertilizers  and  Paris 
Green,  'N'ew  Orleans  District. 
Main  Office,  Fertilizer  Inspection  Department,  71-1 

Union  St.,  Xew  Orleans,  La.,  ^n^ov.  30,  1903. 
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PEEFACE. 


The  rapidly  increasing  prodnction  of  rice  in  tMs-  States 
and  the  numerous  inquiries  made  by  prospective  purchasers-  af" 
land  with  a  view  of  entering  upon  the  cultivation  of  this  planV 
has  caused  an  unusual  demand  for  literature  on  this  subject. 
Bulletin  61  has  been  exhausted  in  supplying  this  demand,  and  tlie 
inquiries  continue  to  come  in  such  abundance  •  as  to  jusrtifjr  ^ 
republication  of  this  bulletin,  revised  and  extended'  to  include' 
additional  information  gained  through  recent  experiments,  especial^ 
ly  pertaining  to 'the  feeding  value  of  the  by-products  of  the  riee- 
mills. 

!N'ew  weeds  have  appeared  that  call  for  discussion.  Other- 
points  have  developed  which  enables  us  to  make  this  publicatiom 
more  valuable  than  the  preceding  bulletin  referred  to. 

The  United  States  Department  of  Agriculture  has  issuMI 
two  bulletins  from  the  pen  of  our  able  and  distinguished  eitizem 
of  Lake  Charles:  La.,  Dr.  S.  A.  Knapp.  Besides  the  inform^aiioni 
gathered  from  a  long  experience  and  observation  in  the  rice- 
fields  of  Southwest  liOuisiana,  he  has  recently  visited  the  Philip- 
pine Islands  and  Japan,  on  a  special  mission  of  the  Departmeiit 
of  Agriculture  at  Washington,  to  study  the  rice  industry  of  '. 
those  islands  and  to  select  that  variety  which  would  probably  lie- 
best  adapted  to  the  environments  of  the  Louisiana  planter. 

■  Many  tons  of  rice  seed  were  imported  by  him,  and  through  tli€:'- 
Department  of  Agriculture  and  members  of  Congress,  distributed 
throughout  the  rice  districts  of  the  United  States.  This  thoro^gli; 
study  of  the  rice  industry  of  other  countries,  added  to  a  previous- 
knowledge  of  and  familiarity  with  our  own,  pre-eminently  qualified; 
this  able  scientist  to  speak  upon  the  rice  question. 

'^The  Present  Status  of  Rice  Culture  in  the  United  States/*' 
Bulletin  'No.  22,  of  the  Division  of  Botany;  and  Farmers'  BuIIe- 
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'tin  No.  110,  "Eice  Culture  in  the  United  States/'  are  the  two 
bulletins  mentioned  above,  and  should  be  in  the  hands  of  every 
rice  planter. 

Much  of  the  information  relative  to  the  preparation  of  the 
soil,  planting,  etc.,  in  this  bulletin,  has  been  obtained  from  suc- 
cessful rice  planters  either  by  personal  interview  or  correspondence. 

Besides  the  general  information  relative  to  the  planting, 
growing  and  harvesting  of- this  <3rop,  this  bulletin  will  contain 
a  great  deal  of  information  relative  to  the  noxious  weeds  found 
ill  the  rice  fields  of  this  State,  gathered  by  Prof.  W.  E.  Dodson, 
botanist  of  the  stations,-  in  personal' trips  of  investigation  through- 
out the  rice  districts  of  the  State.  These  weeds  are  fully  described 
and  illustrated,  with  suggestions  as  to  their  destruction,  etc.  This 
will  be  found  in  Part  II  of  this  bulletin. 

Dr.  Brown  and  Prof.  Dodson  have  conducted  experiments 
determining  the  digestibility  of  rice  bran  and  rice  polish,  and 
feeding  experiments  have  been  carried  on  using  the  bran  as  the 
chief  carbohydrate  concentrate  in  beef  production.  Dr.  Browne  has 
also  investigated  the  adulteration  of  rice  by-products,  and  the 
results  of  the  above  investigations  are  given  in  Part  III. 

This  station  has  previously  issued  four  bulletins  on  rice: 
N"o.  15,  "^Eice;"  N"o.  24,  "Eice  and  Its  By-Products/'  ^o.  50  (sec- 
ond series),  ''Eed  Eice,''  and  No.  61,  "Eice  Preparation, 
Cultivation,  Flooding,  Harvesting;  and  iSToxious  Weeds  in  the 
Eice  Field."  All  of  these  bulletins  are  out  of  print,  except  No. 
50,  of  which  a  few  are  still  available. 

Bulletin  113,  office  of  Experiment  Stations,  on  "Irrigation 
of  Eice  in  the  United  States,"  by  Frank  Bond  and  Oeorge  H. 
Keeney,  contains  valuable  information  on  irrigation. 
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'The  botanical  name  for  our  common  rice  is  Oryza  sativa. 
The  word  Oryza  was  coined  bj  the  Greeks  from  the  Asiatic  word 
^^eruz,*'  and  onr  modem  nations  have  modified  it  into  ^^rice/' 
and  "reis." 

There  are  five  species  of  rice  described  by  botanists^  though 
it  is  probable  that  they  are  only  varieties :  Oryza  sativa,  our  com- 
mon rice;  Oryza  mutica,  dry  or  mountain  rice;  Oryza  praecox, 
<early  rice;  Oryza  glutiiiosa,  clammy  rice,  and  Oryza  rufipogon, 
red  rice.  . 

The  common  rice  is  tlie  only  one  cultivated  in  Louisiana, 
though  the  red  rice  has  contaminated  it  to  a  large  extent  in 
many  of  our  rice  fields  and  greatly  injured  the  value  of  the 
former. 

The  antiquity  of  rice  is  very  great,  as  the  origin  of  its 
name  indicates,  and  its  native  habitat  is  unknown. 

It  is  cultivated  largely  in  India,  China  and  Japan,  and  also 
sparingly  in  Europe.  In  Carolina  it  has  long  been  a  staple 
commodity,  its  introduction  into  this  State  being  made  as  far 
back  as  1G98,  "by  a  small  bag  of  paddy  given  as  a  present  from 
Dubois,  treasurer  of  the  East  India  Company,  to  a  Carolina 
trader.^' 

It  is  also  said  that  a  Dutch  vessel  from  Madagascar  brought 
rice  subsequently  to  the  same  State  and  to  this  is  attributed  the 
presence  of  two  kinds  there  now. 

CEOP  OF  LOUISIANA. 

The  rice  crop  first  assumed  noticeable  proportions  in  this 
State  directly  after  the  war,  when  the  abandoned  sugar  plan- 
tations suggested  the  possibilities  of  growing  rice  on  a  large 
scale.  The  success  attending  the  first  ventures  stimulated 
others  to  follow,  and  soon  every  abandoned  acre  on  the  Mis- 
sissippi river  and  its  bayous  were  utilized  in  the  culture  of  rice. 
In  1885,  attention  was  called  to  the  successful  efforts  of  the  Duson 
Brothers,  now  of  Crowley,  La.,  in  growing  and  irrigating  a  large 
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field  of  rice  near  their  old  home..  This-  heginning  attracted  set- 
tiers  from  the  West  and  Northwest,  who  hronght  with  them 
the  latest  machinery  used  in  the  wheat  fields,  and  began  at 
once  to  adapt  them  to  rice  cnlture.  Success  attended  their  efforts 
and  rice  cnltnre  became  reYoliitiondzed.  The  character  of  the 
soil  the  availability  of  water  for  irrigation,  and  the  mtrodnc- 
tion  of  improved  machinery,  all  rendered  the  problem  of  rice 
cnltnre  in  Sonthwest  Louisiana  easy  and  profitable.  Thousands 
flocked  in+o  this  section  to  go  into  this  profitable  industry,  and 
the  area  in  rice  has  increased  till  Louisiana  is  by  far  the  leading 
rice  producing  State  of  the  Union. 

In  1896  Louisiana  produced  127,600,000  pounds  of  clean  nee, 
while  North  and  South  Carolina  grew  27,901,440  pounds,  and 
Georo-ia  10,464,000  pounds.  In  1899  Louisiana  produced  107,- 
792,01)0  pounds.  North  Carolina,  2,560,000  pounds,  South  Carolina 
23  054-,730  pounds,  and  Georgia  3,584,000  pounds. 

In  1902  the  crop  was  about  535,000,000  pounds  of  rough  nee, 
of  which  Louisiana  and  Texas  produced  more  than  four-fifths. 

It  is  estimated  that  the  crop  of  Louisiana  and  Texas  for  1903 
will  almost  reach  three  million  bags,  of  160  to  170  pounds  each 
Should  each  bag  mill  100  pounds  of  clean  rice,  the  crop  wiU 
approach  300.000,000  pounds  of  clean  rice.  This  will  not  be  four 
and  a  half  pounds  per  capita  for  the  population  of  the  LTnited 
States. 

IMPORTS  INTO  THE  UNITED  STATES. 
[Preliminary  reports  of  Department  of  Commerce  and  Labor.]  


ARTICLES  IMPORTED. 


Bice   • 

Kice  flour,  rice  meal,  ana 
broken  rice  


Total   169,656,184 


Year  ending  June 


30,  1903. 


Ten  months  endinjf 
Oct.  31,  1903. 


Pounds 
78,307,010 

91,349,174 


Dollars 
1,731,915 

1,329,558 


Pounds 
78,973,168 

76,726,108 


3,061,473  155,699,276 


Dollars 
1,798,668 

1,133,019 


2,931,687 


It  will  thus  be  seen  that  our  domestic  supply  is  considerably 
less  than  our  consumption,  and  there  is  yet  an  abundant  room 
for  the  expansion  of  this  industry  without  fear  of  overstocking 
our  supply.  Again  the  consumption  of  rice  per  capita  is  increasing, 
so  also  is  the  population  of  the  United  States.  It  may  therefore 
be  asserted  that,  under  most  favorable  conditions,  there  is  hardly 
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a  possibility  of  our  domestic  supply  readiing  the  national  demand 
within  the  next  ten  to  twenty  years.  The  present  tariff  of 
about  two  cents  per  pound  upon  cleaned  rice,  also  encourages  its 
increased  production. 

There  is  one  difficulty  to  contend  with  in  completely  supply- 
ing domestic  consumption.  The  Chinese  and  Japanese  on  the 
Pacific  coast  consume  some  forty  million  pounds  of  rice  annually, 
nearly  all  of  which  is  imported.  Some  effort  has  been  made  , 
to  gain  this  trade  to  liouisiana  and  Texas,  and  considerable  quantity 
of  rice  has  been  sold  by  putting  it  in  the  kind  of  packages  de- 
manded by  these  people.  However,  they  demand  a  small  grain, 
which  we  are  not  producing  to  any  considerable  extent.  No 
doubt  by  the  proper  methods  of  packing,  and  the  cultivation 
of  the  proper  variety  of  rice,  we  will  be  able  to  supply  this 
trade  and  stop  the  importation  to  meet  this  demand.  During  1902 
this  country  sent  to  Porto  Kico  over  fifty-two  and  a  half  million 
pounds  of  rice.  There  seems  to  be  no  doubt  but  that  under  reci- 
procity we  -shall  be  able  to  dispose  of  a  large  quantity  of  rice  in 
Cuba  in  the  future. 

LAND  SUITABLE  FOR  RICE  CULTURE  IN  LOUISIANA. 

Ei'ce  can  be  grown  upon  any  land  in  this  State  which  can 
be  irrigated.  According  to  the  geological  survey  of  this  State, 
there  are  about  13,000  square  miles  of  alluvial  and  3,000  square 
miles  of  prairie  lands  in  this  State.  The  topography  of  most 
of  these  areas  permit  of  the  easy  inundation,  of  water.  Nearly 
every  acre  of  the  alluvial  lands  is  adjacent  to  the  Mississippi 
river  or  its  outlying  tributaries,  which  will  supply  inexhaust- 
ible amounts  of  water.  The  Eed,  the  Ouachita,  the  Mason,  the 
Boeuf  and  the  Tensas  could  all  be  used  for  flooding  rice  fields 
on  their  banks.  Mr.  Alexander  and  Mr.  Grew,  of  Ouachita,  have 
recently  grown  successfully  large  rice  crops,  a  few  miles  below 
the  city  of  Monroe  on  the  Ouachita  river,  using  the  water  of  the 
latter  for  irrigation,  and  Messrs.  J.  and  M.  Wade  have  been 
growing  it  on  the  Choudrant  bottoms  for  several  years. 

The  alluvial  section  of  lower  Louisiana  is  now  chiefly  de- 
voted to  sugar  cane,  though  a  goodly  area  is  cultivated  in 
rico  The  alluvial  lands  of  North  Louisiana  are  exclusively 
cuLivated  in  cotton  and  com,  though  most  everywhere  adapt- 
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able  to  the  growing  of  rice..  Taking  tlie  alluvial  and  prairie 
sections  of  this  State  and  estimating  that  half  conld,  with 
'  some  expenditure  of  money,  be  brought  under  cultivation  and 
irrigation,  there  would  be  available  for  rice  culture  in  this  State, 
should  there  be  a  profitable  demand  for  this  crop,  at  least 
four  to  five  million  of  acres.  Estimating  the  yield  of  each  acre  at 
ten  barrels,  this  would  give  a  crop  of  forty  to  fifty  million  barrels 
or  at  100  pounds  clean  rice  per  barrel,  four  to  five  billion  pounds 
of  clean  rice ;  or  twelve  times  the  present  consumption  of  rice. 

As  with  all  crops,  rice  should  form  a  part  of  a  system  of 
rotation  to  produce  the  best  results,  hence  not  more  than  one- 
half  of  above  estimate  should  really  be  counted  on  through  a 
series  of  years. 

The  above  will  show,  however,  the  large  area  available  for 
rice  whenever  the  exigencies  of  our  country  demand  its  dedication 
to  this  cereal. 

The  prairies  of  Southwest  Louisiana  are  fast  becoming 
one  vast  rice  field.  This  section  is  comparatively  level,  with  numer- 
ous streams  permeating  it,  from  which  large  pumping  plants  are 
sending  the  vrater  through  numerous  canals  on  to  the  fields.  It 
is  also  underlaid  at  150  feet  to  300  feet  by  a  stratum  of  gravely 
which,  when  penetrated,  as  it  is,  by  numerous  wells,  affords  an 
abundance  of  water  for  irrigation.  This  stratum  of  sand  and 
gravel  crosses  the  State  from  east  to  west,  just  above  (geologically) 
the  upper  group  (Grand  Gulf)  of  the  Tertiary  formation.  It 
runs  from  near  I.eesburg  an  the  west,  to  north  of  Washington, 
on  the  east,  and  has  a  breadth  of  miany  miles  and  depth  of  many 
feet.  The  rainfall  upon  this  area  percolates  the  gravels  and  sands 
which  dip  beneath  the  prairies  and  furnish  an  ample  supply  of 
-  water  for  irrigation  of  fields,  or  for  the  use  of  the  thriving  towns 
and  villages  found  in  this  section.  By  boring  an  eight  or  ten-inch 
well  down  into  these  gravels,  the  water  rises  sufficiently  near  the 
surface  to  be  pumped  by  machinery  onto  the  fields  or  into  the  stand 
pipes. 

This  prarie  section  is  underlaid  by  an  impervious  clay  3li1>- 
soil,  which  aids  greatly  in  economizing  the  water  used  and  permits 
the  fields  to  be  drained  at  harvest.  Hence  the  adaptability  of 
improved  self-binders  in  harvesting  this  crop. 

The  alluvial  lands  of  the  State  have  not  this  impervious  sub- 
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soil,  and  hence  require  more  water  for  irrigation  and  cannot 
always  be  drained  at  harvest,  so  as  to  permit  of  the  ii§e  of  this 
improved  machinery.  Hence  a  greater  part  of  the  crop  is  cut  by 
hand,  thus  requiring  more  labor  and  entailing  greater  expense  in 
harvest.  ^ 

They  have,  however,  these  advantages:  The  water  supply 
is  always  ready  and  abundant,  and  the  land,  sloping  gradually 
toward  the  swamps;  permits  of  a  flow  by  gravity  from  front  to  rear^ 
without  the  intervention  of  costly  canals. 

Both  sections  have  their  advantages  and  disadvantages,  and 
there  are  planters  in  each  who  are  reported  to  be  making  good 
profits  from  rice  culture  ea>ch  year. 

.  In  Southwest  Louisiana  there  are  a  large  number  of  wells 
which,  by  the  aid  of  proper  pumping  machiney,  are  irrigating  each 
eighty  to  one  hundred  and  fifty  acres  of  rice.  These  artesian  wells 
are  being  multiplied  daily,  and  by  their  use  are  permitting  the  cul- 
tivation of  lands  remote  from  streams  and  out  of  range  of  canals. 
Also  permitting  the  cultivation  of  lands  whose  topography  pro- 
hibited the  economical  flooding  from  canals. 


LIST  OF  RICE  CAjSTALS. 

The  following  is  a  partial  list  of  canals  in  Southwest  Louis- 
iana. Very  few  wells  are  included  in  this  list,  as  it  was  found 
almost  impossible  to  get  anything  like  complete  data.  It  is  be- 
lieved the  list  is  fairly  complete  for  the  more  important  plants. 
Where  we  have  not  been  able  to  hear  directly  from  the  companies 
the  data  is  taken  directly  from  the  Rice  Journal  and  Gulf  Coast 
Farmer  for  January^  1903: 
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Besides  the  above,  the  Union  Eelift  Company,  with  a  capacity 
of  200,000  to  225,000  gallons  per  minute,  throws  the  water  over  a 
dam  in  Bayou  Plaqnemine  Coulee  and  thus  makes  it  availaljle- 
for  three  of  the  above  plants. 

VARIETIES  OF  RICE. 

There  is  an  immense  number  of  varieties,  varying  in  quality,, 
yield  and  time  of  maturity.  The  station  has  imported  a  number 
of  Japanese  varieties  and  found  some  of  them,  though  planted 
in  early  spring,  would  not  mature  before  being  killed  by  frost. 
There  was  a  great  variation  in  time  of  maturity  of  the  varieties 
received. 

There  is  also  a  difference  in  size,  shape,  color  and  composi- 
tion, and  flavor  of  the  grain,  and  those  varieties  are  selected 
which  are  best  adapted  to  our  environments.  Varieties  are  sold 
on  our  market  for  seed  under  the  following  names:  The  Car- 
olina, the  Honduras  and  the  Japanese.  There  are  strong  reasons- 
for  believing  that  these  are  not  confined  to  distinctly  three  varie- 
ties, since  all  imported  rice  seed  are  usually  called  either  "Hon- 
duras" or  "Japanese.''  Dr.  Knapp  has  the  following  on  varieties- 
of  rice:  "The  Gold  seed  South  Carolina  rice  sells  for  as  much 
as  any  rice  on  the  market.  The  ordinary  lowland  rices  are  much 
better  in  quality  than  the  ordinary  (non-irrigated)  upland  rice,, 
provided  they  are  grown  on  ^oils  which  can  be  drained,  but  there  is- 
a  great  difference  in  different  varieties,  especially  in  the  hardness- 
of  the  grain.  The  most  desirable  ric^,  from  the  standpoint  of 
the  grower,  is  one  which  will  produced'  the  largest  atnount  of  ^head' 
rice,'  that  is,  unbroken  grains.  Upland  rices  or  lowland  rices  of  poor 
quality  break  up  during  the  process  of  milling,  sO'  that  the  per- 
centage of  head  rice  often  averages  only  forty  to  thirty,  or  some- 
times even  as  low  as  ten  per  cent,  of  the  entire  crop.  The  Japanese- 
rices  average  better  than  the  American  as  far  as  their  milling 
qualities  are  concerned,  and  for  this  reason  it  is  desirable  that 
the  Japanese  rices  be  more  extensively  introduced  into  this  country,, 
provided  they  maintain  here  the  same  characteristics  as  in  their 
native  country." 

Honduras  rice  is  generally  raised  on  the  alluvial  lands,  while 
the  Japanese  rice  is  mostly  cultivated  in  the  prairie  section.  The- 
Honduras  rice  ripens  about  two  weeks  earlier  than  the  Japan^  but. 


grows  Linker  and  is  more  apt  to  blow  down  and  become  tan^'led 
;ind  give  rise  to  trouble  in  harvesting.  It  is  becoming  ver}-  general 
in  some  sections  of  the  prairie  to  plant  both  kinds,  so  as  to  give  a 
Jcnger  harvesting  seasor,  as  well  as  to  get  the  benefit  of  an  earlier 
n-  irket. 

.  Whatever  variety  is  selected  for  seed,  it  should  be  pure,  free 
from  red  rice  and  the  many  obnoxions  seeds  described  elsewhere 
in  this  bulletin . 

J ust  here  a  suggestion  might  be  made  to  those  going  into 
rice  culture  upon  lands  which  have  never  been  cultivated  in  rice 
before.  -  If  you  )vill  select  a  perfectly  pure  seed,  particularly 
free  from  red  rice,  and  grow  it  with  care,  keeping  it  up  to  its 
original  purity,  you  will  find  a  market  for  it  as  "seed  rice"  far 
beyond  the  price  paid  for  milling  rice.  This  is  due  to  the  de- 
mand for  pure  seed,  so  much  of  it  in  Louisiana  being  adulterated 
with  that  intolerable  nuisance,  "Red  Eice.''  It  has  been  shown  by 
a  previous  bulletin  how  difficult  it  is  to  exterminate  this  red  rice 
when  once  established  in  the  fields. 

CULTTVATIOX  OF  RICE 

varies  in  different  sections  of  the  State  and  sometimes  in  dif- 
ferent communities  in  the  same  section.  The  alluvial  sect-ons 
a  rule  pursue  an  entirely  different  method  from  preparation 
of  soil  to  the  harvesting  of  the  crop,  to  that  followed  by  the 
planter  upon  the  prairies. 

m  THE  ALLUVIAL  SECTIONS. 

The  ditches  for  drainage  run  from  the  levees  to  the  rear 
at.  distances  of  from  100  to  200  feet  apart.  As  before  mentioned, 
the  land  slopes  gradually  from  the  levees  to  the  swamps.  This 
slope,  nowhere  precipitous,  varies  in  different  fields.  Cross  em- 
bankments at  intervals  to  suit  this  slope,  are  thrown  up  with  a 
plow  and  perfected  wdth  the  hoe,-  or  shovel,  so  as  to  hold  back 
water  enough,  to  cover  the  plants  in  the  upper  part  of  the  plat. 
These  emhankments  cross  the  old  ditches  with  either  plank  or 
earth  dams.  The  size  of  the  plats  thus  made  by  the  ditches  and 
cross  embankments  varies  with  slope  of  the  land  and  distance  be- 
tween ditches.  Usually  they  are  too  small  to  permit  of  the  suc- 
cessful handling  of  improved  machinery  in  harvesting  the  crop. 
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Two  methods  of  preparing  the  soil  are  followed,  known  as 
to  "dry"  and  the  "wet/'  In  the  former  the  lands  are  plowed  in 
#se  fall  and  winter  and  thoroughly  harrowed  and  seed  sown  broad- 
(or  with  drill)  and  harrowed  in,  similar  to  planting  of  oats 
<m  wheat  The  seed  is  nsnally  sown  in  the  last  days  of  March  or 
^ly  in  April.   This  method  prevails  on  the  upper  coast. 

In  wet  culture  the  fields  are  flooded  and  plowed  in  water, 
^he  rice  is  sown  and  harrowed  in  the  wet.  The  water  is  then 
withdrawn  to  permit  the  rice  to  germinate.  The  sowing  made 
directly  after  plowing  is  usually  done  in  April  or  in  May.  Care 
must  be  exercised  to  prevent  the  young  plants  from  scalding  by 
sun  at  this  late  period.  This  custom  is  practiced  by  those 
planiters  who  cultivate  black  or  buckshot  clays,  because  after 
wel^ng  the  soil  an  ordinary  pair  of  mules  can  break  the  land, 
wl^reas  if  dry  it  will  require  a  four  or  six-mule  team  for  the 
^mne  work.  However,  wet  culture  has  many  difficulties  unless 
^refuUy  and  judiciously  performed. 

After  the  plants  are  up  a  few  inches  high  the  ground  is 
^dually  moistened  and- the  water  kept  just  a  little  below  the 
laps  of  the  plant  until  the  latter  has  obtained  a  good  size,  when 
^  field  is  flooded  from  six  to  twelve  inches  deep  and  kept  so 
^iimtil  ready  for  harvest,  unless  some  other  disaster  overtakes  the 
^p.  Should  weeds  and  gi-ass  abound  they  are  either  pulled  out 
Isir  liand  or  they  are  scythed  down  with  the  rice,  and  by  flooding, 
fee  loripier  are  checked  or  killed  and  the  latter  pushed  into 
•wigor.  Duxing  growth  a  constant  but  imperceptible  flow  of  water 
is  i^ept  going  through  the  fields.  When  harvest  approaches  the 
^s^r  is  withdrawn  and  pumps  stopped.  The  water  is  now,  by  law, 
^wn  over  our  levees  through  syphons,  which,  during  high  water, 
moik  automatically,  dispensing  with  expense  of  a  pump. 

oOrdinarily  the  water  is  pumped  into  a  pond  on  the  river  side 
<jj  the  levee,  formed  by  an  artificial  dam  so  as  to  bring  the  sur- 
-Caee  of  the  pond  higher  than  the  surface  of  the  field  next  to  the 
aei^  The  syphon  is  started  and  works  continuously  as  the  water 
is  pumped  from  the  river  into  the  pond  and  the  surface  kept  high 
«ai0ugh  to  maintain  the  operation  through  gravity.  See  illustration. 

The  plowing  is  usually  from  four  to  six  inches  deep,  and 
^  sack  of  162  pounds  of  seed  is  planted  on  from  two  and  a  half  to 
^iree  and  a  half  acres.  .     .  .    .    _  .  . -J 
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Harvest  usually  takes  place  on  the  river  in  August.  Tbe- 
rice  is  cut  by  hand  with  sickles,  laid  upon  the  stubble  to  cum- 
and  afterwards  bound  into  sheaves  and  put  into  shocks,  where 
they  remain  until  hauled  to  the  thresher. 

In  some  instances  the  shocks  are  bunched  till  a  small  stack  is- 
•ff  nned  containing  a  wagon  load  of  sheaf  rice.  These  stacks  are 
allowed  to  stand  till  the  rice  passes  through  a  "sweat."  The 
lioe  begins  to  heat  soon  after  it  is  bunched,  becomes  moist  from 
waler  driven  off  from  the  composition  of  the  stem  jind  leaver  anti 
grain,  the  temperature  rises  till  a  maximum  is  reached  and  then 
gradually  subsides  and  the  stack  dries  out.  This  process  is  proba- 
})ly  due  to  enzymic  fermentation,  and  if  it  does  not  occur  while- 
in  the  sheaf  it  will  begin  as  soon  as  the  grain  is  put  in  hulk.  When- 
it  occurs  while  the  rice  is  in  sheaf,  the  grain  dries  out  better,  hard- 
ens better  and  makes  a  better  milling  rice  and  a  better  quality  ®f" 
finished  product,  as  it  takes  a  higher  polish  and  shows  a  whiter- 
pearl  grain.  ' 

Generally,  however,  the  planttr  is  anxious  to  get  rid  oi  hm- 
crop  as  soon  as  possible,  fearing  damage  frcin  unfavorable  we^^ther^ 

Improved  implements  for  planting  and  harvesting  the  erofia 
have  been  tried  in  the  alluvial  sections,  but  have  not  been  gen- 
erally adopted,  due  to  reasons  already  assigned. 

As  a  rule  the  river  planters  strive  to  place  their  rice  on  tlie? 
market  as  early  as  possible,  to  catch  the  benefit  of  the  good  prices 
then  prevailing. 

It  is  extremely  difficult  and  perhaps  unprofitable  to  cultivate* 
a  field  continuously  in  rice  on  the  river.  The  fiooding  watei^ 
are  so  filled  with  grass  and  weed  seeds  that  the  soil  soon  become®- 
so  charged  with  these  obnoxious  plants  as  either  to  render  tlie- 
expense  of  removal  excessive,  or.  if  left  alone,  destroy  the  erop>~ 
Hence  a  rotation  of  dry  culture  is  imperative  every  few  years. 

It  is  the  general  custom  to  grow  two  crops  of  rice  and  them 
devote  the  land  to  something  else  for  a  year  or  more,  or  let  i^^ 
lie  idle  for  a  year,  while  the  strictly  aquatic  weeds  die  out. 

CULTIVATION"  IN  THE  PRAIRIE  SECTION 

is  the  evolution  of  the  last  12  to  14  years,  and,  as  has  been  shown^ 
has  been  produced  by  the  local  factors  of  environment.  In  the 
first  place,  the  impervious  subsoil  permits  of  rapid  drainage  an^' 
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dryiiig  ont,  when  tlie  water  is  withdrawn.  Again,  the  topography 
of  the  eoimtry  gives  large  areas  of  level  land,  on  which  improved 
implements  can  be  nsed  to  great  advantage.  With  an  abundance  of 
water  from  canals  and  artesian  wells,  added  to  the  above,  oiie 
finds  in  this  section  almost  ideal  conditions  for  growing  large  and 
profitable  crops.  Accordingly  gang  plows,  all  kinds  of  harrows, 
seeders  (broadcast  and  drill)  and  self -binding  harvesters  are  uni- 
versally nsed,  and  with  the  exception  of  flooding  the  grooving  crop, 
and  providing  levees  to  hold  the  water,  the  culture  of  rice  in 
Southwest  Louisiana  varies  but  little  from  that  of  wheat  in  our 
Northwestern  States.  The  land  is  broken  with  gang  plows  drawn 
bv  four  or  more  mules,  and  thoroughly  pulverized  with  harrinvs, 
and  seed  sown  either  broadcast  or  with  drill,  at  rates  of  one 
sack  (163  pounds)  to  three  to  four  acres. 

The  following  intelligent  replies  to  inquiries  addressed  to 
Mr.  J.  F.  Shoemaker,  of  the  firm  of  Green  &  Shoemaker,  of 
Crowley,  one  of  the  most  progressive  and  experienced  rice  planters 
in  the  State,  will  probably  convey  information  of  a  practical  char- 
acter to  those  contemplating  embarking  in  rice  culture : 

Question — Number  of  mules  to  a  500-acre  rice  farm? 

Answer — Twenty;  these  will  run  five  gang  plows.  In  fav- 
orable seasons  less  might  answer  for  preparing  the  soil,  but  this 
number  will  be  required  in  harvesting  the  crop,  which  Avould 
take  tiiree  harvesters  with  six  mules  each,  unless  ground  be  iin- 
usually  good,  when  five  to  each  machine  might  do.  This  leaves 
only  two  supernumeraries  to  take  the  place  of  the  sore  and  lame 
ones  which-  are  almost  always  present  on  a  large  farm. 

Question — Plows  to  break  with? 

Answer — In  bad  seasons,  five  12-inch  gang  plows  would  be  re- 
quired to  break  500  acres,  but  in  ordinary  three,  and  in  very 
favorable  seasons  even  two  would  do  the  work.  Would  not  advise 
less  than  three. 

Question — Harrows  to  pulverize  ? 

Answer — The  disc  and  spring  tooth  harrows  nre  generally 
used  in  preparation  of  the  ground.  If  plowing  be  done  in  fall  or 
winter  the  soil  becomes  quite  compact  and  requires  a  surface 
scarification  before  seeding.  Nothing  equals  the  disc  in  such 
work,  although  if  the  ground  is  not  too  compact  the  '  spring 
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tootF'  will  do  well  and  pulverize  finer  than  the  disc.  Where  the 
disc  is  used  it  is  necessary  to  follow  with  a  smoothing  harrow. 
Would  not  dispense  with  any  of  them.  I  keep  three  of  each,  which 
.-are  ample  for  a  500-acre  rice  farm. 

Question — J)o  you  plow  shallow  or  deep  ? 

Answer — In.  breaking  the  native  sod  I  usually  plow  two 
to  two  and  a  half  inches.  After  lying  for  a  few  weeks  the  soil 
is  disced  several  times,  each  time  in  different  directions,  iinishing 
-with  a  smoothing  harrow  to  pulverize  even  the  smallest  lumps. 

If  the  sod  be  broken  too  deep,  it  is  very  dilTiciiir  to  get 
pulverization  necessary  for  a  good  seed  bed.  Hence  two  and 
.-a  half  inches  is  deep  enough.  After  one  crop  is  taken  of!',  a 
little  deeper  plowing  is  necessary.  I  never  aim  to  plov/  over  ihree 
inches,  although  some  have  plowed  four  or  five  inches  deep  and 
claim  good  results.  Objection  to  deep  plowing  is  in  hai'vesting; 
the  drive  wheel  of  the  harvester  will  go  as  deep  as  you  have  plov/ed, 
unless  the  ground  be  very  dry.  Suppose  that  after  we  hav3  take]i 
off  a  number  of  crops  we  may  have  to  go  deeper  for  best  results. 

Question — Is  land  flooded  before  plowing  or  harrowing? 

Answer — It  has  been  done  where  the  ground  was  so  hard  that 
it  could  not  be  plowed  dry.  It  is  only  resorted  to  as  an  alternative 
of  letting  the  ground  lie  idle. 

Question — Are  seed  sprouted  before  sowing? 

Answer — I  have  never  known  it  to  be  done,  although  the 
natives  used  to  do  it  when  the  custom  prevailed  of  sprouting  the 
seed  and  sowing  in  a  pond.  This  was  before  the  days  of  irriga- 
tion. Should  seed  be  sown  in  water  it  will  rot,  hence  they  sprout 
before  sowing. 

Question — Earliest  and  latest  time  for  planting? 

Answer — April  1st  to  June  10th.  Although  some  plant  up  to 
the  first  of  Jul}^,  such  late  planting  generally  meets  with  failure. 
]f  ^  could  set  a  date  I  would  say  planting  from  April  10  to  May 
15  for  the  best  results.  Honduras  will  stand  planting  earlier  than 
the  Japan,  being  a  larger  and  stronger  grower,  and  will  make  bet- 
ter headway  from  the  start.  Where  a  person  sows  both  kinds  the 
Honduras  should  be  planted  first,  and  it  can  then  be  easily  taken 
off  first  in  the  harvest. 

Question — Do  you  prefer  to  broadcast  or  drill  your  seed  ? 

xVnswe'r — Formerly   seed   were   sown   broadcast.    In  recent 
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years  tlie  drill  is  very  generally  used  and  is  regarded  as  aii 
improvement  over  "broadcast."  With  the  drill  a  more  uniform 
stand  is  obtained,  which  means  ultimately  larger  yields.  With 
the  drill  a  good  percentage  of  seed  required  is  saved  (some  esti- 
mating as  much  as  20  per  cent.)  by  putting  it  at  an  even  depth,, 
insuring  simultaneous  sprouting  of  every  seed  and  a  uniform  stand. 

Question — What  machines  for  planting? 

Answer — There  are  two  makes  each  of  the  "broadcast"  and. 
the  "drill."  The  former  are  bolted  to  the  rear  of  a  wagon  and 
attached  to  the  wheel  of  the  latter  by  a  chain  and  sprocket  which 
gives  it  motion  as  the  wagon  is  drawn.    Cost  $12. 

The  drills  are  .of  two  makes,  either  of  which  do  well,  and 
cost  $80. 

Question— How  long  after  planting  before  watering? 

Answer — Depends  largely  on  the  weather  and  condition  of 
the  ground.  If  the  latter  be  moist  and  the  weather  warm  so  as 
to  produce  a  good  growth,  four  to  six  weeks  will  make  it  high 
enough  for  water.  If  ground  is  dry  and  there  is  a  slow  growth 
of  the  plant,  ten  weeks  would  find  it  small  for  flooding.  In  the 
latter  case,  if  water  be  abundant,  it  would  be  well  to  .flood  and 
draw  off  the  water  as  soon  as  ground  is  soaked.  A  person  hav- 
ing several  cuts  can  fill  the  highest  one,  and  then  pass  the  water  ta 
the  next,  and  so  on,  till  all  are  wet.  It  is  necessary  to  fill  the 
cut  full  of  water  before  passing  it  to  the  next  in  order  to  get 
the  highest  points  wet.  By  this  process  a  mimimum  of  water  is 
used. 

Rice  should  not  be  flooded  over '  its  top,  but  fields  may  be 
treated  as  above  without  detriment  to  the  young  plants.  When 
rice  on  the  lowest  part  of  the  field  is  large  enough  to  stand  a 
few  inches  above  the  water,  then  ought  permanent  flooding  be 
started. 

Question — Do  you  prefer  deep  or  shallow  flooding? 

x\nswer — I  give  each  cut  a  fall  of  six  inches  and  I  fill  this 
cut  so  that  the  rice  on  the  highest  part  will  be  one  inch  under 
water.  Some  construct  their  levees  so  as  to  have  only  five-inch 
fall,  which  is  better, '  provided  it  does  not  give  too  narrow  cuts. 
Some  give  greater  fall  than  six  inches,  but  by  doing  so  I  believe 
they  get  too  much  water  on  the  rice  in  the  lowest-  parts.  Too 


378 


much  water  causes  a  weak  straw.  Experience  has  taught  me 
that  too  much  water  causes  the  rice  to  fall  down,  when  llie 
water  was  withdrawn  for  harvest.  Nor  were  my  yields  as  good 
in  deep  water  as  in  shallow  water,  even  where  the  general  ap- 
pearances were  the  same.  If  I  could  control  the  depth  desired,  I 
would  say  not  more  than  four  inches.  Eice  being  indigenous  to  a  ■ 
hot  climate,  needs  much  heat,  especially  at  the  roots.  If  the  water 
IS  too  deep  it  prevents  the  proper  amount  of  heat  at  the  roots. 
This  is  detrimental  to  the  filling  of  the  grain. 

Question — In  any  average  season  how  long  do  you  flood  ? 

Answer — Not  far  from  three  months. 

Question — How  long  before  harvest  do  you  draw  ofi  the 
water  ? 

Answer — Ahout  tiie  time  the  rice  is  passing  into  the  dough 
and  the  heads  begin  to  turn  down,  which  is  usually  about  ten  to 
fourteen  days. 

Question — What  harvesters  are  used,  and  area  per  day  ? 

Answer — The  Deering  and  McCormick  are  the  harvesters 
commonly  used.  They  cut  either  five  or  six  feet,  and  the  area 
cut  per  (iay  varies  with  the  conditions  of  crop  and  ground,  with- 
in wide  limits,  say  from  five  to  twelve  acres. 

Question — How  many  hands  are  needed  to  shock  with  each 
harvester? 

Answer — Varies  with  the  weight  of  crop  and  conditions  of 
the  ground  ;  generally  two. 

Question — Usual  method  of  threshing  ? 

Answer— By  same  machines  used  for  oats  and  wheat.  The 
usual  price  of  threshing,  when  the  farmer  supplies  the  hands, 
is  ten  cents  per  sack  of  about  four  bushels.  Only  the  three 
hands  that  run  the  machine  are  furnished  by  the  thresher';  rest 
by  the  farmer,  which,  if  threshing  from  the  shock,  will  be  about 
seventeen  men,  viz. :  three  pitchers  in  the  field,  six  teamsters  to  haul 
rice,  two  band'  cutters,  two  stackers,  two  to  fill  sacks-  and  move 
from  the  machine,  and  two  to  sew  up  sacks  and  pile  them.  Be- 
sides these  there  should  be  men  and  teams  to  take  the  rice  to 
shelter  or  to  mill.  If  the  rice  be  taken  from  the  stack,  six  men 
less  are  required.  Some  are  now  using  what  is  called  a  self-feed 
attachment  to  the  thresher.    These  attachments  give  very  satis- 


379 


factory  resiilts  and  reduce  by  three  the  number  of  men  reqrtired. 
Question— Eice  mills,  number  and  size  ? 

Answer— ]\xills  are  being  rapidly  built  in  every  part  of  the- 
rice  district;  therefore  accurate  data  cannot  be  given.  In  Acadia  par- 
ish there  are  19  mills  of  a  capacity  of  400-500  sacks  per  twelve 
hotirs;  Calcasieu  parish  has  8  mills  ranging  from  100  to  800  sacks, 
in  twelve  hours;  Vermillion  parish  has  5  mills  of  400-500  sacks  per- 
twelve  hours  each.    I  cannot  give  you  further  data. 

Question — Cost  of  rice  lands? 

Answer — Varies  according  to  location.  In  our  ir.^.mediate 
neighborhood  they  are  •  higher  than  ckewiiere.  Sopic  cannot  be- 
bought  for  $100  per  acre.  As  one  goes  furtiier  out  he  can  buy 
for  fifty,  forty,  thirty,  which  are  prices  for  all  rice  lands  tributary 
to  Crowley.  In  Vermillion  and  Calcasieu  parishes,  I  believe  lands 
can  be  bought  from  twenty-five  to  fifty  dollars  per  acre,  depending 
on  distance  from  railroad,  availability  of  water,  character  of  land 
(level  or  rolling),  etc. 

Question — Fertilizers  for  rice? 

Answer — Some  have  been  using  fertilizers  on  soil  that  has- 
been  cropped  for  several  years,  and  all  claim  good  results. 

Answer — Rotation  has  been  practiced  but  little.  A  change 
from  rice  to  most  any  other  crop  would  require  a  complete  reversal 
of  the  conditions  that  obtain  in  the  rice  field.  Where  levees  have 
been  constructed  drainage  ditches  must  be  dug,  and  vice  versa^ 
when  one  changes  back  to  rice.  It  is  therefore  hardly  probable- 
that  rotation  will  ever  become  "a  general  practice. 

Question — Aie  your  lands  giving  way  under  constant  culture' 
of  rice? 

Asnwer — Diiferences  of  qpinion  exist.  Some  claim  lands  axe 
deteriorating,  while  others-  claim  no  deterioration,  and  a  few  im- 
provements from  fertilizers  held  in  the  bayou  waters  used  for 
flooding.  However,  I  find  that  some  who  have  grown  rice  the 
longest  are  resorting  to  the  use  of  commercial  fertilizers  and  claim- 
that  it  gives  them  good  returns  for  the  money  spent. 

Question — Machines  for  building  levees? 

Answer — The  Burton  grader  has  proven  the  best  for  building 
levees  in  the  field.  With  eight  or  ten  mules  will  build  two  miles 
per  day;  cost  about  $75.  There  are  many  different  implements 
for  building  levees,  but  none  so  complete  ag  the  ahme^ 
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Question — Cost  of  digging  canals? 

Answer — There  is  a  great  variation,  from  25  cents  to  $20  pt^r 
rocl;  the  latter  price  only  for  very  small  portions  of  a  canril.  The 
overage  cost  cf  a  canal  is  abont  $1  per  rod,  aside  from  flnming. 

Question — Charges  per  acre  for  water  ? 

Answer — In  times  past  the  price  was  two  sacks  per  acre.  Now 
the  universal  price  is  one-fifth  of  the  crop.  By  this  arrangement 
the  farmer  and  the  canal  men  share  alike  the  fortune  or  misfortune 

of  the  season. 

Question — Are  wells  a  success  for  irrigating  rice  ? 

Answer — ^Many  wells  have  been  put  down  to  a  depth  of  175 
to  300  feet  to  a  bed  of  coarse  sand  and  gravel.  Most  of  these 
wells  have  been  a  success,  though  a  few  have  met  v/ith  failure. 
Some  of  the  best  single  wells  have  irrigated  a§  much  as  three 
hundred  acres,  Mdiile  the  average  is  about  160  acres.  Some  claim 
that  the  well  water  is  superior  to  that  of  the  bayou,  but  in  this 
there  is  a  conflict  of  opinions,  some  claiming  that  the  water  from 
the  bayou  carries  in  solution  a  large  amount  of  fertilizer  adapted 
to  the;  growth  of  the  rice.  (This  subject  is  discussed  from  analyses 
of  the  waters  in  another  part  of  this  bulletin. — Ed.) 

The  above  questions  were  answered  by  several  leading- 
planters,  but  the  replies  were  nearly  similar  to  those  given  above- 
Hence  only  those  given  by  Mr.  Shoemaker  are  inserted,  and  it  is  be- 
lieved that  these  will  be  of  great  value  to  those  seeking  invest- 
ments in  rice  lands.  Supplementary  to  the  above,  a  few  words- 
may  be  given  relative  to  fertilizers  and  rotation,  both  of 
which  will  some  day  be  required  upon  the  rice  lands  of  Southwest 
Louisiana,  not  only  to  increase  the  yield  of  rice,  but  the  latter 
especially  to  cleanse  the  fields  already  foul  with  obnoxious  weeds. 

Before  discussing  these  subjects^  anaylsis  of  the  products  of 
an  acre  of  rice  will  throw  some  light  upon  the  requirements  of  this- 
plant  for  fertilizers. 

COMPOSITION  OF  RICE  AND  ITS  STRAW. 

The  proportion  of  rice  grain  to  straw  varies  between  wide- 
limits.  If  the  ground  be  very  fertile,  with  an  excess  of  nitro- 
genous manures,  the  amount  of  straw  will  be  large;  often  ex- 
cessive.   A  comparison  of  many  experiments  with  rice  conducted 
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•by  tills  station,  shows  fluctuations  from  1,582  pounds  to  2,300 
j)Ounds  of  straw  to  each  1,000  pounds  of  threshed  rough  rice.  In 
these  experiments  every  effort  was  made  to  cut  the  rice  at  a  uniform 
height,  for  it  is  almost  needless  here  to  remark  that  the  proportion 
•  of  strr.vf  to  grain  will  still  further  vary  if  the  rice  be  cut  at  un- 
< equal  heights,  leaving  stubbles  of  varying  length  in  the  field.  The 
average  proportion  of  stravr  to  rice  with  yields  of  about  twelve 
^acks  of  162  pounds  each  per  acre,  is  about  two  to  one. 

Therefore  a  field  yielding  per  acre  twelve  sacks  of  162  pounds 
each,  or  1,91-i  pounds  of  rough  rice,  will  carry  with  it  about 
3,888  pounds  of  straw. 

One  hundred  pounds  of  rough  rice  will  contain  1.19  lbs.  ni- 
trogen, .321  lbs.  phosphoric  acid,  and  .16  lbs  potash;  and  100 
pounds  straw  has  .'756  lbs.  nitrogen,  .26  lbs.  phosphoric  acid,  and 
42  lbs.  potash.  Therefore,  a  yield  of  twelve  sacks  of  rice  with 
its  accompanying  straw  will  require  a  total  of : 

Nitrogen.  Phos.  Acid.  Potash. 

1,914  lbs.  rough  rice    23.13  lbs.     6.24  lbs.     3.11  lbs. 

:3,884  1bs.  straw   29.49  lbs.    10.09  lbs.    16.31  lbs. 

-5,828  lbs.      Total    52.62  lbs.    16.33  lbs.    19.42  lbs. 

Compare  this  with  an  average  crop  of  twenty  bushels  of 

•wheat,  with  its  accompanying  straw,  which  gives : 

Nitrogen.  Phos.  Acid.  Potash. 

1,200  lbs.  wheat   28.32  lbs.    iO.68  lbs.     7.32  bis. 

2',000  1bs.  straw    12.00  lbs.    -2.40  lbs.    10.20  lbs. 

3,200  lbs.      Total   40.32  lbs.    13.08  lbs.    17.52  lbs. 

It  will  therefore  be  seen  that  one  sack  of  rice,  with  its 
straw,  will  require  4.38  lbs.  nitrogen,  1.36  lbs.  phosphoric  acid, 
and  1.62  lbs.  potash,  while  two  bushels  of  wheat  with  its  straw 
requires  4.03  lbs.  nitrogen,  1.30  lbs.  phosphoric  acid,  and  1.75  lbs. 
potash. 

These  comparisons  will  show  that  a  sack  of  rough  rice,  con- 
taining 162  pounds,  carries  with  it  and  its  straw,  about  the  same 
quantity  of  fertilizing  ingredients  that  two  bushels  of  wheat  weigh- 
ing 120  pounds,  with  its  straw,  contains. 

But  since  the  yield  of  rice  per  acre  is  so  much  greater  than 
that  of  wheat,  the  total  draft  upon  the  soil  is  about  the  same. 
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With  these  figures  one  can  learn  something  of  the  fertilizing 
requirements  of  the  rice  plant,  and  it  is  important  to  note  that 
its  greatest  draft  is  made  upon  the  most  costly  of  all  fertilizing 
ingredients— nitrogen  (over  50  pounds  per  acre  with  a  yield  of 
twelve  sacks).  The  phosphoric  acid  and  potash  are  not  excessive, 
only  about  16  pounds  of  former  and  19  pounds  of  latter. 

Cotton  seed  meal  at  the  rate  of  700  pounds  per  acre  will  supply 
the  nitrogen  and  more  than  supply  the  phosphoric  acid.  It  will 
only  supply  fourteen  out  of  the  nineteen  pounds  of  potash  re- 
quired. . 

The  above  is  a  theoretical  calculation  of  the  amounts  required 
by  the  crop.  No  allowance  is  made  for  the  amount  which  can 
be  supplied  by  the  soil  and  the  irrigation  waters'.  But  it  should 
be  remembered  that  good  husbandry  requires  i  m-irtenance  of 
soil  fertilitv,  and  to  do  so  there  must  be  restored  to  the  land 
t^^sc  elements  which  the  crops  annually  remove,  and  rice  is  no 
exception  to  this  rule. 

IRRIGATIOIT  WATERS. 

The  principal  sources  of  supply  come  from  rivers,  lakes, 
bayous  and  artesian  wells.  The  analyses  of  these  waters  were 
made  at  the  experiment  station,  and  are  herewith  given  in  tabu- 
lated form.  From  these  analyses  the  amount  of  plant  foofi  sup- 
plied by  irrigation  during  one  season  can  be  determined  pretty 
accurately,  when  the  amount  of  water,  used  per  acre  is  known. 
It  is  assumed  in  Louisiana  that  each  acre  of  rice  during  irriga- 
tion receives  daily  what  is  nearly  equivalent  to  one-half  inch  rain- 
fall, or  about  13,500  gallons.  If  the  period  of  irrigation  ex- 
tends over  ninety  days  this  would  be  equivalent  to  a  rainfall  of  45 
inches.  Deducting  the  average  amount  of  rainfall  for  our  sum- 
mer months,  which  is  not  far  from  20  inches,  and  there  will  be 
25  inches,  or  675,000  gallons,  of  irrigation  water  required  for 
each  acre  of  rice.  This  amount  will  weigh  over  2,800  tons  (5,- 
'  625  000  pounds).  Bv  looking  in  table  the  amount  of  plant  food 
supplied  by  irrigation  during  the  entire  season,  can  be  calculated 
when  the  quantity  of  water  applied  is  known. 
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If  we  assume  the  rainfall  to  be  20  inches  during  the  time 
the  rice  is  under  irrigation  and  that  all  the  rainwater  is  retained 
on  the  field,  this  would  represent  4,500,000  pounds  of  water  per 
acre.  From  the  foregoing  analyses  we  make  the  following  esti- 
mates by  way  of  illustration  of  the  fertilizing  elements  contained 
in  these  waters  per  acre  irrigated : 

Nitrogen.  Phos.  Acid.  Potash, 
lbs.  lbs.  lbs. 

20  inches  rain  fall    7.75     

25  inches  Mississippi  river  water........  6.67     


Total  on  river  lands    14.42     

English  bayou,  Lake  Charles,  La   12.549  3.60  23.62 


Total  on  land  irrigated  with  this  water,  20.299  3.60  23.62 
Bayou  Queue  De  Tortue,  Gueydan   9.061    20.70-' 


Total  on  land  irrigated  with  this  water,  16.811    20.70 

Artesian  well,  500  feet.  Lake  Charles. .. .    1.631  1.181  24.35 


Total  on  land  irrigated  with  this  water,    9.381  1.181  24.35 

Amount  required  for  12  sacks  rice   52.62  16.33  19.42: 

In  the  above  analysis  no  account  is  taken  of  the  sediment 
carried  in  suspension  by  the  river  waters.  This,  in  the  Mississippi 
river,  according  to  analysis  made  by  Humphrey  and  Abbott,  con- 
stitute 1-1500  of  the  weight  "of  the  water.  Therefore,  the  Mis- 
sissippi river  waters  would  furnish,  besides  the  above,  in  solution,- 
a  sediment  of  3,750  pounds  to  each  acre  irrigated.  This  sediment 
has  goodly  quantities  of  organic  matter  containing  nitrogen,  as  well 
as  some  phosphates  and  potash,  and  unquestionably  aids  in  m^ain- 
taining  the  fertility  of  the  soil: 

It  wdll  be  seen  from  these  results  that  a  considerable  quan- 
tity of  nitrogen,  potash  and  some  phosphoric  acid  is  conveyed  tO' 
the  field  in  the  irrigation  water  and  the  rainwater,  but  whether 
this  is  a  valuable  source  of  these  elements  is  not  determined.  It 
has  been  claimed  by  some  parties  that  the  w^ell  and  bayou  water- 
would  practically  supply  the  demands  of  the  rice  crop.  It  will- 
readily  be  seen  that  this  is  impossible.    Again  from  the  above 
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estimates  we  must  subtract  the  estimate  of  the  contents  of  the 
water  that  is  drawn  from  the  field  just  before  harvest,  which  will  be 
at  least  one-tenth  or  more  of  the  entire  amount  oi  water  sup- 
plied. We  have  no  data  as  to  the  comparative  contents  of  the 
irrigation  water  as  it  leaves  the  field.  Here  again  comes  in  a 
number  of  variable  factors  that  would  complicate  estimates  and 
determinations.  Through  "chemical  affinity''  the  soil  is  able  to 
absorb  a  certain  amount  of  salts  from  aqueous  solution  when  the 
water  filters  through  it.  This  power  decreases  as  the  point  of 
saturation  is  approached,  and  also  varies  with  the  density  of  the 
solution  from  which  the  salt  is  being  absorbed. 

Again  the  roots  of  the  plants  exercise  a  selective  power  in 
absorbing  salts,  and  we  have  no  reason  to  believe  rice  is  different 
in  this  respect  from  other  plants.  In  taking  up  a  given  quantity 
of  the  salt,  it  may  take  up  more  or  less  water  than  contains  that 
amount  of  the  salt,  according  to  the  density  of  the  solution.  In  very 
dilute  solutions  the  plant  may  absborb  the  salt  faster  than  it  does 
the  water  in  which  the  salt  is  dissolved.  In  dense  solutions  it 
■dissolves  the  water  faster  than  it  does  the  salt.  In  short  when  plants 
are  growing  in  water  cultures  that  are  very  dilute  they  absorb  the 
necessary  salts  and  leave  the  solution  more  dilute.  Plants  grow- 
ing in  water  cultures  of  considerable  density  absorb  the  water 
faster  than  the  salt  and  leave  the  solution  more  dense.  The  irri- 
gation water  contains  the  iiutritive  elements  referred  to  in  very 
dilute  form,  and  it  may  be  that  the  chemical  affinity  of  the  soil 
and  the  selective  power  of  the  plant  retain  in  the  field  a  portion 
of  these  nutritive  elements.  On  the  other  hand  the  soil  may  con- 
tain nutritive  elements  beyond  the  point  of  saturation  of  chemical 
affinity,  and  the  water  that  is  drawn  away  from  the  fields  or  leaks 
from  the  levees  may  be  carrying  away  much  more  fertility  than  it 
carried  to  the  field.  Quite  extensive  research  work  on  this  subject 
would  be  necessary  before  one  could  speak  with  authority  on  the 
value  of  the  fertilizing  elements  contained  in  the  irrigation  water. 

FERTILIZEES  FOR  RICE. 

Nitrogen. — All  cultivated  crops  utilize  the  nitrogen  required 
in  the  form  of  nitrates  and  these  are  abundantly  formed  in  every 
fertile  soil  by  the  process  of  nitrification,  the  work  of  micro ^copic 
organisms.   Both  the  organisms  involved  and  the  conditions  under 


386 

which  they  perform  the  work  of  the  conversion  of  the  org^mic 
nitrogen  into  nitrates,  have  been  frequently  and  thoroughly  studied. 

One  of  these  conditions  requires  drainage  or  removal  of  ex- 
cessive water,  which  destroys  or  drowns  the  microbes. 

Therefore  the  process  of  nitrification  cannot  take  place  in  an 
inundated  field  and  the  application  of  fertilizers  containing  organic 
nitrogen,,  such  as  cotton  seed  meal,  tanl^age,  dried  blood,  stable 
manure,  etc.,  cannot  be  converted  into  available  nitrates  in  a 
flooded  rice  field. 

If  applied,  the  fields  should  be  left  dry  and  in  goo.l^  tilths 
sufficiently  long  to  promote  nitrification  enough  to  supply  the- 
prospective  wants  of  the  future  crop.  How  long  a  time  should 
be  required  for  this,  is  not  yet  definitely  decided.  Perhaps  a 
thorough  preparation  of  the  soil  with  the  application  and  thorough 
incorporation  of  such  fertilizers  as  cotton  seed  meal,  dried  blood, 
stable  manure,  etc.,  early  in  January,  with  occasional  subsequent 
cultivation  with  disc  or  other  harrows,  in  case  the  soil-  becomes 
compact,  until  the  rice  is  planted,  would  accomplish  their  con- 
version into  nitrates.  During  this  time  the  fields  should  be  well 
drained. 

In  some  instances  attention  has  been  called  to  fields  that  have 
been  in  rice  for  a  number  of  years  where  the  stem  and  leaf 
growth  has  gradually  become  more  vigorous,  as  if  the  supply  of 
nitrogen  was  becoming  more  abundant  rather  than  being  depleted. 
The  probable  explanation  of  this  is  as  follows :  For  centuries  the 
soil  was  water  soaked  and  became  very  compact.  Nitrification 
had  been  reduced  to  a  minimum  degree.  When  the  soil  was  plowed 
and  reclaimed  from  the  prairie,  the  surface  began  to  assume  a 
condition  of  tilth,  air  penetrating  it  as  deeply  as  plowed,  and 
nitrification  has  been  bringing  the  locked-up  nitrogen  into  an 
available  form.  The  tillage  and  drainage  has  improvevd  the  nat- 
ural condition  of  the  soil.  This  e'tfect,  however,  must  soon  cease 
to  be  exemplified. 

It  must  be  remembered  that  nitrogenous  fertilizers  produce 
rank  growth  of  stem  and  leaves,  and  where  there  is  already  trouble 
from  rice  blowing  down,  these  fertilizers  should  be  used  with  cau- 
tion. Probably  more  nitrogenous  fertilizers  may  be  used  with 
Japan  rice  than  with  Honduras,  since  the  latter  is  prone  to  pro- 
duce larger  and  taller  stems  naturally. 
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It  can  be  said  in  general  that  land  that  prodnces  siiffioiently 
large  straw  does  not  need  nitrogenous  fertilizer.  If  the  straw  is 
small  and  weak  it  needs  nitrogenous  fertilizer. 

When  the  straw  and  heads  are  already  well  proportioned  and 
fertilizer  is  applied,  nitrogenous  fertilizer  should  always  be  added 
with  phosphate  fertilizers.  Where  dry  culture  is  practiced  be- 
tween rice  crops,  the  supply  of  nitrogen  may  be  supplied  by  culti- 
-vating  cow  peas,  or  other  leguminous  crops.  However,  good 
drainage  betw^een  the  time  of  harvest  and  the  followng  flooding 
^of  the  next  crop  will  materially  augment  the  amount  of  available 
;nitrogen,  by  allowing  nitrification  to  take  place. 

P'HOSPHOEic  Acid. — This  ingredient,  in  which  many  of  our 
soils  are  deficient,  and  whch  exists  in  very  small  quantities  in  the 
irrigation  waters,  as  will  be  seen  from  reference  to  the  table  of 
analysis,  cannot  be  resupplied  to  the  soil  in  any  way  except  in  the 
form  of  commercial  fertilizer.  There  is  none  in  the  air  and  prac- 
tically none  in  the  water.  Phosphoric  acid  is  necessary,  especially 
to  fill  out  the  grain.  It  also  helps  to  make  a  stronger,  more 
stocky  stalk.  ISTearly  all  of  our  rice  lands  could  be  profitably  fer- 
tilized with  a  good  phosphoric  acid  fertilizer.  V/here  rice  produces 
a  fairly  good  or  even  rank  growth  of  stalks  and  fails  to  mature  seed, 
it  is  no  doubt  in  nearly  all  cases  due  to  a  deficency  of  available 
phosphoric  acid.  The  available  phosphate  has  been  exhausted  in 
supplying  the  requirements  of  the  excessive  nitrogen  component 
and  when  time  comes  for  the  grain  to  mature  this  element  is 
lacking  and  so  no  gran  is  produced.  Such  results  are  most  fre- 
quent in  new  land,  and  diminish  as  the  excess  of  nitrogen  is 
used  up. 

It  may  be  said  in  general  that  wherever  the  heads  f ail .  to 
develop  as  heavy  grain  as  should  be,  it  indicates  a  deficiency  of 
phosphorc  acid  and  this  element  should  be  supplied  in  commercial 
form.  Acid  phosphate,  ground  bone,  dissolved  bone,  are  some 
of  the  most  common  forms  of  commercial  fertilizers  rich  in  phos- 
phoric acid. 

Po'jv\STT. — It  is  probable  that  we  can  almost  overlook  this  ele- 
ment ill  our  fertilizers  for  rice  in  many  localities,  while  it  may 
1)(;  hcncfic-ial  to  some  extent  in  other  .soils.  By  reference  to  the  tables 
given  it  "will  )je  seen  that  the  waters  of  the  bayous  and  wells  are 
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-'iairly  rich  in  potash,  indicating  that  it  has  been  dissolved  out  of 
the  soil  over  which  the  water  has  passed.  M.ost  of  our  soil  is.  rich 
.enongh  in  potash,  and  it  is  safe  to  begin  the  nse  of  commercial  fer- 
tilizers without  considering  the  potash  component. 

Another  suggestion  as  to  a  probably  successful  mode  of  ap- 
plying fertilizers,  particularly  to  those  fields,  from  which  there  i^ 
no  escape  of  the  applied  water.  Nitrate  of  soda  is  a  commercial 
form  of  fertilizer,  containing  fifteen  to  sixteen  per  cent,  nit-rogei'. 
It  is  extremely  soluble  in  water,  and  in  form  readily  assimilable  by 
all  growing  plants.  This  commercial  salt  might  be  applied  in  small 
■quantities  continuously  to  the  water  at  the  fldo'd  gate.  It  would 
soon  dift'use  itself  through  the  entire  mass  of  water  and  go  with 
the  latter  to  every  part  of  the  field.  High  grade  acid  phosphates, 
■  containing  its  phosphoric  acid  in  water  soluble  form,  and  some 
form  of  the  German  phosphate  salts,  also  soluble  in  water,  might 
both  be  applied  with  nitrate  of  soda.  On  a  small  area,  the  above 
suggestion  is  well  worthy  of  a.  trial,  particularly  in  Southwest 
.Louisiana,  where  the  impervious-  subsoil  would  prevent  leaching, 
and  no  irrigation  waters  are  permitted  to  waste. 

Stable  Manure. — Some  parties  have  applied  stable  manure 
to  rice  fields  in  heavy  applications  and,  caused  the  rice  to  produce 
an  excessive  growth  of  stem  and  it  would  fall  down  and  produce 
no  rice.  Instances  of  this  kind  are  evidences  of  bad  judgment. 
Stable  manure  is  rich  in  nitrogenous  matter,  and  should  not  be 
applied  too  heavily.  A  few  loads  per  acre  is  sufficient,  and  it  is 
well  to  add  some  acid  phosphate  with  this.  Where  mounds  have 
been  leveled  down,  stable  manure  is  a  most  valuable  fertilizer  to 
put  on  the  spots  that  would  otherwise  remain  unproductive.  All 
the  stable  manure  on  the  rice  farms  can  be  profitably  used  if  used 
.judiciously. 

EOTATTON  OE  CROPS. 

It  is  evident  that  since  we  are  removing  more  of  the  fertility 
-of  the  soil  in  each  crop  than  is  being  replaced,  continuous  culti- 
vation of  our  fields  Ji^u^t  evci^tually  become  unremunerative.  No 
•soil  can  stand  such  (]r^!]-i  witl^out  detriment  to  its  fertility  ulti- 
mately. Aside  from  ti-is  cmsideration,  the  increasing  foulness  of 
■our  fields  suggests  a  ro  rat  ion  o!'  crops  for  the  destruction  of  noxious 
j^lants.    The  irrigation  Y\";vLLrs  are  scattering  the  seeds  of  these 
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plants  over  every  farm.  Eed  rice  is  a  constant  enemy  to  the  pro- 
duction of  prime  quality  of  grain.  Again  a  rotation  with  dry  crops- 
would  ameliorate  the  mechanical  condition  of  the  soils,  and  in- 
crease by  nitrification  the  available  nitrates  therein.  If  a  legu- 
minous crop;,  like  the  cow  pea,  could  be  made  a  part  of  the  rota- 
*  tion,  there  would  be  added  to  the  soil,  by  turning  it  in,  at  least 
100  pounds  of  nitrogen  per  acre.  By  applying  to  this  crop  acid' 
phosphate  and  potash,  at  the  time  of  planting,  it  would  be  largely 
increased  in  quantity  and  quality,  and  by  turning  in  the  entire- 
crop  greatly  add  to  the  fertility  of  the  soil.  Such  a  practice  might 
present  a  solution  to  the  difficult  problem  of  how  to  fertilize  rice.. 

In  Java  the  crop  rotation  practiced  is,  first,  sugar  cane ;  sec- 
ond, leguminous  crop ;  third,  rice ;  fourth,  leguminous  crip ;  fifth,, 
rice;  making  a  three  years'  course  with  two  crops  of  rice,  two  of 
legumes  and  one  of  sugar. 

The  rainfall  there  furnishes  about  9  pounds  of  nitrogen  an- 
nually per  acre.  The  irrigation  water  for  the  two  crops  of 
rice  is  applied  at  rates  of  18,000  gallons  per  day  for  120  days 
for  each,  containing  in  the  alluvium  deposited,  one  per  cent- 
soluble  potash  and  two-tenths  of  each  phosphoric  acid  and  nitro- 
gen. Prinsen  Gerligs  has  found  that  the  fertilizing  ingredients^ 
of  irrigation  water  varied  within  wide  limits,  being  very  great 
after  heavy  rains  in  the  countr^^  supplying  them.  Enough  phos- 
phoric acid  and  potash  for  the  two  crops  of  rice  and  sugar  cane 
are  supplied  in  the  irrigation  waters,  but  it  was  necessary  to  grow 
two  crops  of  legumes  in  order  to  supply  the  deficient  nitrogen. 
Several  leguminous  plants  are  popular  in  Java,  among  others,  our 
common  beans,  peanuts,  and  soja  beans. 

A  rotation  involving  a  hoed  crop  like  sugar  cane  and  a 
leguminous  crop  like  cow  peas,  with  rice,  would  not  only  aid  in 
retaining  the  fertility  of  the  soil,  but  in  extirpating  the  obnoxious 
weeds. 

The  major  portion  of  the  rice  section  in  the  prairie  region 
does  not  produce  good  corn,  cotton  and  sugar  cane.  But  we  be- 
lieve this  is  mainly  due  to  the  mechanical  condition  of  the  soil 
and  lack  of  drainage,  and  the  productiveness  will  increase  from 
year  to  year  under  proper  management.  Small  patches  of  cane 
and  corn  in  garden  spots  are  often  seen  as  fine  as  can  be  pro- 
duced anywhere.    It  can  hardly  be  doubted  that  the  proper  study 
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and  attention  would  develop  crops  well  suited  to  the  system  of 
rotation. 

The  large  tracts  of  land  owned  by  corporations  and  work(.'d 
by  tenants  who  shift  from  one  community  to  another  present  a 
greater  problem  in  this  regard  than  does  the  case  where  the 
man  owns  and  cultivates  his  own  land. 

With  the  sugar  houses  turning  out  large  quantities  of  cheap 
molasses  which  are  available  as  carbohydrates,  the  cotton  seed 
furnishing  the  meal  so  rich  in  protein,  the  rice  mills  with  their 
valuable  by-products,  rice  bran  and  polish,  with  the  possibilities 
of  hay  production  on  almost  every  farm,  it  is  hoped  that  the  rice 
planters  may  be  induced  to  add  stock  raising  to  rice  farming, 
which  will  help  to  bring  about  rotation,  and  add  to.  the  income 
a  source  of  profit  from  the  production  of  fat  beeves  for  the  market, 
home-raised  pork,  and  butter  and  nailk  to  at  least  supply  the  domes- 
tic demand. 

STACKING  EICE. 

Of  late  there  has  been  considerable  discussion  in  regard  to 
the  advisability  of  stacking  rice  before  threshing.  This  subject 
was  brefly  referred  to  in  another  section.  The  advantage  in 
stacking  comes  from  protection  from  the  weather  before  threshing 
and  from  stack  curing.  If  properly  done  the  fermentation  that 
takes  place  during  the  stack  curing  improves  the  milling  quality 
of  the  rice,  but  if  improperly  done  it  may  injure  the  grain  from 
stack  burning.  We  produce  here  two  letters  from  practical  rice 
growers  which  present  a  very  good  discussion  as  given  in  current 
rice  literature : 

"If  the  rice  is  dry  and  the  weather  favorable  and  one  \c  un- 
able to  get  hands  or  a  threshing  machine  for  some  time,  he  had 
better  stack.  When  a  machine  can  be  secured,  thresh  out  of  the 
-shock  without  delay. 

If  there  are  no  good  places  for  stacking  on  the  ground  in  the 
field,  it  will  pay  to  use  platforms  to  build  stacks  on.  Use  6x8-inch 
sills  and  2-inch  planks  for  the  floor.  I  would  not  advise  the  use 
•of  covers  for  well  built  stacks.  If  covers  are  used,  they  should 
he  made  of  heavy,  oiled  or  tarred  tarpaulin. 

The  main  point  in  stacking  rice  is  to  keen  the  center  full.  If 
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you  wish  to  baild  a  niodiiim  sized  stack,  make  it  oval.  I  would  not: 
make  it  too  small,  sav  from  fifty  to  seventy-five  shocks. 

Tlie  small  shocks  recommended  on  page  one  of  the  August.  Eice 
Journal  will  do  for  wet  or  unsettled  weather.  It  takes  less  time 
for  a  small  stack  to  dry,  and  the  rice  is  not  so  liable  to  heat.  From 
the  hrsi  to  the  fifteenth  of  October  is  the  best  time  to  put  rice  into 
large  stacks,  if  large  ones  are  used.  If  small  s'acks  are  used^ 
put  the  rice  into  them  as  soon  as  the  rice  is  harvested. 

Two  teams  with  one  pitclier  in  the  field  and  one  stacker  can 
handle  from  ten  to  fifteen  acres  per  day.  At  the  ruling  wages^ 
the  cost  would  be  $1).50  per  day.  The  cost  for  100  acres  wonld  be 
from  $(U)  to  5?95.  I  would  s:iy  that  it  would  cost  from.  $50  to  $75 
per  100  acres  to  haul  rice  from  the  sliock  to  the  thresher,  if  the 
threslier  docs  good  work  with  no  dtlays.  The  farmer  who  owns  a 
threshing  machine  and  saves  his  ov\n  grain  firs:  is  the  'iucky  num.''" 
— ir.  D.  Spencer,  iii  Eice  Journal  and  Gulf  Coast  Farmer. 

*T  believe  it  will  always  pay  ro  s-ack  rice.  I  do  not  think  plat- 
forms  under  stacks  pay  in  this  territory.  I  have  had  good  success 
Slacking  on  the  ground.  You  can  generally  lind  high  ground  near 
enough  to  stack  on  in  this  country. 

"When  a  s:ack  is  no:  hnishcd  at  night  and  there  is  danger  of 
rain,  a  large  canvas,  like  a  scpara:cr  tarpaulin,  is  fine  to  Throw  over 
the  stack.  I'nder  no  other  circumstances  is  a  cover  needed.  If  a 
stacker  knows  his  business,  his  stacks  need  no  cover,  since  they  can 
be  jinished  widi  rice  itself  so  as  to  leave  only  two  sheaves  exposed, 
to  the  weatlier. 

Keep  the  center  of  the  stack  full,  at  least  four  feet  above  the 
outside.  Do  not  tread  near  the  outside  of  a  stack.  For  this  coun- 
try I  think  round  stacks  that  will  hold,  say,  one  hundred  bags,  are 
the  best.  Set  four  of  them  so  they  can  be  tabled  at  one  setting  of 
the  nuichine. 

I  do  not  think  the  small  stacks  mentioned  are  as  good  as  large- 
stacks  ;  but  wlien  for  any  reason  a  man  cannot  put  up  large  stacks, 
they  are  vc^ry  good  substitutes.  AVlu^n  a  nuin  has  to  wait  for  a 
thresher,  he  should  be  stacking  right  along.  Tiie  best  time  to  begin 
is  just  as  soon  as  the  rice  is  dry  enough  to  stack,,  which  will  be  as- 
soon  as  tlie  natural  juices  ami  nmisture  are  out  of  the  straw — en- 
tirely out.  not  wlien  the  straw  is  just  wilted. 

It  will  cost  about  $95  per  100  acres  to  stack  rice  where  ever}'- 
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thing  is  convenient.  If  it  mnst  be  hanled  some  distance,  it  will' 
cost  more,  say  $130  per  100  acres.  On  the  average  I  think  it  will 
cost  abont  $100  per  100  acres  to  haul  rice  from  the  shock  to  the 
thresher. 

A  man  should  go  over  the  field  after  ever}^  wind  storm  and  put 
on  the  caps  that  kaye  blown  oti.  TOere  some  shocks  have  settled 
crooked  or  have  broken  down,  they  shonld  be  doubled  into  small 
stacks,  as  shocks  once  broken  can  never  be  reset  to  stand." — M. 
Eomain,  in  Rice  Journal  and  Gulf  Coast  Farmer. 

MEMORANDA  OF  V^EIGHTS^  MEASURES^  ETC. 

As  the  rice  comes  from  the  thresher  it  is  put  in  sacks,  which 
hold  about  4  bushels. 

A  sack  of  rough  rice  weighs  from  160  to  190  pounds,  depend- 
ing largely  upon  the  quality  of  grains. 

A  bushel  of  rice  weighs  44  pounds. 

A  barrel  of  rice  is  estimated  at  162  pounds. 

An  acre  yields  from  6  to  12  sacks,  and  in  exceptional"  case^ 
double  this  yield  is  secured. 

A  sack  of  rough  rice  will  mill  about  100  pounds  of  clean  rice. 

A  pocket  of  rice  is  100  pounds  of  clean  rice,  and  is  the  form?,' 
in  which  the  product  is  almost  exclusively  sent  to  market. 

Price  of  rough  rice  ranges  from  $1.50  to  $4.75  per  bag,  ac- 
cording to  amount  of  red  rice,  weed  seeds,  quality  of  grain,  etc. 

A  harvester  will  cut  from  6  to  10  acres  of  rice  per  day. 

A  threshing  machine  will  thresh  from  300  to  500  sacks  of  rice- 
per  day. 

Cost  of  threshing  is  about  10  cents  per  sacb  . 

SOURCE  OF  NITROGEN"  AS  FOOD  FOR  THE  RICE  PLANT. 

Some  experiments  were  made  by  Mr.  Dodsori  and  Mr.  Glenk 
for  the  purpose  of  determining  whether  the  rice  got  any  of  its  nitro- 
gen in  a  form  other  than  as  nitrates,  and  also  to  determine  whether 
nitrification  was  retarded  or  stopped  by  flooding  the  fields. 

For  the  determination  of  the  first  point,  a  number  of  artificial 
soils  were  prepared,  in  which  the  nitrogen  was  supplied  in  different 
forms. 

Pots  were  filled  with  pure  white  sand,  which  had  been  washed 
with  distilled  water  and  sterilized.    This  served  as  a  matrix,  and; 
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the  rice  seeds  were  planted  in  tlie  sand  and  kept  moist  till  germina- 
tion and  growth  to  the  proper  height  for  flooding.  The  jars  were 
then  kept  fnll  of  the  mitritive  fluid.  After  the  plants  were  a  few 
inches  high  they  were  left  in  the  garden,  exposed  to  normal  sun  and 
Tain.  As  the  pots  hecame  much  warmer  than  the  sun  after  a  couple 
of  weeks  the  pots  were  imbedded  in  the  soil,  a;id  provision  made  to 
exclude  soil  or  soil  water  from  contaminating  the  cultures.  No 
protection  from  dust  was  provided.  Nitrogen  was  furnished  as 
NO2,  NO3,  NH3  humus,  and  as  soil."  The  pot  containing  NH3 
made  quite  a  vigorous  growth,  indicating  the  utilization-  of  nitrogen 
in  this  form. 

Numerous  tests  were  made  for  nitrites  and  nitrates  in  the  soil 
of  irrigated  rice  fields.  It  was  found  that  toward  the  close  of  the 
irrigation  season  practically  no  nitrite  was  left  in  the  soil,  indi- 
cating that  the  first  step  in  the  process  of  nitrification  had  been 
^arrested. 
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PART  II. 
RICE  WEEDS  m  LOUISIANA. 


The  rice  fields  of  Louisiana  offer  conditions  pecnliarly  favora- 
ble for  the  growth  and  dissemination  of  weeds  that  normally  inhabit 
wet  or  flooded  soils.    Quite  a  number  of  weeds  increase  with  such : 
rapidity  and  grow  so  luxuriantly  in  the  rice  that  expensive  methods-  r 
of  getting  rid  of  them  are  often  imperative.    All  flowering  plants 
that  have  a  harmful  effect  upon  the  cultivation,  development,  har- 
vesting or  marketing  of  the  rice  crop  will  be  designated  as  rice- 
weeds.    Besides  what  are  commonly  called  weeds,  grasses,  sedges^,  , 
and  even  red  rice,  would  come  under  this  head.    In  this  article  it 
is  our  purpose  to  discuss  the  weeds  that  have  proven  to  be  most" 
menacing  to  the  rice  crop,  with  such  information  as  has  been  ob- 
tained regarding  their  reproduction,  dissemination,  and  general' 
life  habits,  and  to  point  out  some  of  the  advantages  of  various 
methods  to  be  adopted  for  their  extermination.    While  "we  shall 
have  occasion  to  refer  to  the  weed  seeds  at  the  rice  mills,  the  weed 
question  must  be  solved  primarily  by  the  rice  grower,  and  the  most 
of  the  discussion  will  be  from  the  standpoint  of  a  planter. 

It  is  self-evident  that  a  crop  with  weeds  in  it  produces  a  less 
quantity  and  of  an  inferior  grade  to  what  it  would  without  the- 
weeds. 

The  weed  takes  up  valuable  fertilizing  elements  that  right- 
fully belong  to  the  rice  plant,  occupies  a  space  that  should  be  occu- 
pied by  a  rice  plant,  and  the  shade  produced  interferes  with  the 
fullest  development  of  the  rice.  The  presence  of  weed  seeds  in  the 
rice  causes  more  trouble  between  the  producer  and  the  buyer  than 
most  any  other  one  source  of  contention.  It  is  hard  for  the  miller 
to  tell  how  much  is  going  to  be  lost  in  cleaning  the  rice  of  seeds,  or 
how  much  will  remain  with  the  grain  when  it  comes  out  as  a  fin- 
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ished  product.  It  is  simply  a  matter  of  self  protection  that  he 
should  cut  down  the  price  very  materially  on  account  of  the  pres- 
ence of  any  considerable  quantity  of  seed  from  various  weeds. 

Besides  these  losses  the  efforts  directed  toward  the  destruction 
of  weeds  in  the  rice  fields  in  Louisiana  amounts  to  a  great  many 
thousand  dollars  annually. 

The  planter  should  not  only  be  conversant  with  the  habits  of 
the  weeds  already  infesting  his  rice  fields,  so  as  to  adapt  his  meth- 
ods of  dealing  with  them  to  best  suit  the  various  conditions  that  ob- 
tain in  different  years,  but  he  should  know  the  most  baneful  weeds 
that  are  liable  to  invade  his  territory  from  without,  so  that  the  new 
enemies  may  be  recognized  and  measures  adopted  to  secure  their  ex- 
termination before  they  have  become  widely  disseminated. 

It  is  not  infrequent  that  the  knowledge  of  the  life  habits  of  a 
weed  will  enable  one  to  successfully  hold  it  in  check  at  a  minimum 
■.of  expense,  whereas,  without  such  knowledge,  efforts  at  extermina- 
tion, being  blindly  directed,  will  be  all  but  useless. 

It  goes  without  saying,  that  weeds  are  more  prolific  and  har- 
dier than  cultivated  plants.  It  is  chiefly  their  persistency  that 
renders  them  noxious. 

The  production  of  a  large  number  of  seeds,  the  adaptation  for 
•sure  and  wide  dispersion  of  same,  the  preservation  of  the  vitality 
*of  the  seed  under  adverse  circumstances,  the  ability  of  the  plant  to 
-withstand  unfavorable  conditions  as  to.  light,  warmth  and  moisture, 
the  undesirability  of  the  plant  as  food  for^animals,  their  freedom 
Irom  fatal  fungus  diseases  and  insect  enemies,  are  the  principal 
characters  that  enable  our  worst  weeds  to  obtain  such  predominance. 
:Fortunately  few  individuals  possess  all  these  characteristics.  As  it 
is  not  practically  possible  to  prevent  all  weeds  from  maturing  seeds, 
nor  to  kill  all  seeds  that  mature,  the  planter  must  direct  his  efforts 
along  both  lines  of  extermination.  A  general  understanding  of  the 
life  habits  of  weeds,  supplemented  by  close  observation,  will  enable 
him  to  direct  his  efforts  in  a  most  effectual  manner. 


DISSEMINATION"  OF  WEED  SEEDS. 

(1)    BY  VV^ATER  CURRENTS. 

AVater  is  a  very  important  agent  in  distributing  seeds,  and 
especiallly  is  this  true  in  the  rice  sections  of  the  State.    Some  of 
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the  worst  and  most  widely  distributed  rice  weeds  are  primarily  de- 
pendent upon  water  currents  for  their  distribution.  The  seeds  of 
the  "curly  indigo"  (Aeschynomene  Virginica)  are  always  accom- 
panied by  a  portion  of  the  seed  pod,  which  acts  as  a  float,  carrying 
them  on  top  of  the  water,  and  as  the  pod  breaks  into  as  many  seg- 
ments as  there  are  seeds,  wide  dispersion  is  assured.  The  seed  of 
the  "tadpole  grass"  (Rhi/nchospora  corniculata)  has  a  large,  long 
spear  which  prevents  it  from  sinking  till  it  becomes  thoroughly 
-soaked.  The  "alligator  head^'  (Diodia  teres)  is  covered  with  fine 
hairs,  which  are  repellant  to  water  and  prevent  the  seed  from  be- 
ceoming  wet  for  a  considerable  time,  and  the  air  bubble  which  is 
consequently  formed  about  the  seed  will  cause  it  to  float  on  the  sur- 
face of  the  water. 

One  seed  from  each  pod  of  the  "turtle  back"  is  encased  in  a 
little  boat,  as  it  were,  resembling  a  turtle  shell,  which  may  float  the 
;Beed  to  remote  parts  of  the  fields.  The  very  small  seeds,  like  those 
of  the  seed  box,  sea  weed,  etc.,  and  some  grasses,  are  so  small  that  a 
gentle  current  of  water  will  carry  them  almost  indefinitely,  unless 
«ome  obstruction  stops  them.  It  is  only  when  the  water  becomes 
still  and  the  seeds  thoroughly  soaked  that  they  sink  to  the  bottom. 

Few  of  them  germinate  till  the  field  is  drained,  and  conse- 
■quently  do  not  develop  till  after  the  harvest,  or  till  the  following 
year.  Some  of  them,  however,  may  be  drifted  against  the  levees, 
and  a  slight  recession  of  the  water  leaves  the  seeds  in  condition  fa- 
vorable to  immediate  germination. 

I'ragments  of  stems  or  seed  pods  may  assist  to  secure  dissemi- 
nation, by  causing  the  seeds  to  float  in  the  water  currents.  It  will 
be  seen  that  the  rice  fields  offer  conditions  for  the  wide  distribu- 
tion of  the  seeds  possessed  of  the  characters  referred  to.  The  enor- 
mous increase  of  weeds  in  the  fields  the  second  year  it  is  devoted  to 
rice  culture  is  thus  partially  explained. 

Dispersion  may  not  only  occur  during  the  time  the  rice  is 
flooded,  but  even  ta  a  greater  extent  during  the  fall  and  winter 
from  the  heavy  rains  that  temporarily  flood  the  fields. 

-SEEI>S  mTRODUCED  m  RIVER  V^ATER. 

The  alluvial  lands  of  the  State  devoted  to  rice  culture  are  apt 
to  develop  a  great  variety  as  well  as  a  great  number  of  weeds  not 
previously  established  there.    During  the  low  water  of  summer  and 
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fall,  the  river  banks  become  densely  populated  at  many  places  witb 
thrifty  weeds,  and  seeds  matnre  and  fall  to  the  ground  in  great 
numbers.  The  following  spring,  when  heavy  rains  come,  the  river 
gradually  climbs  the  banks,  and  the  lapping  waves  sweep  seeds  and 
fragments  of  weeds  into  the  current,  where  some  of  them  may  be  • 
carried  to  considerable  distances.  Local  freshets  wash  many  seeds 
from  branches  and  bayous  into  the  river.  The  river  is  frequently 
on  the  rise,  and  therefore  carrying  its  greatest  burden  of  seeds  when 
the  time  arrives  to  begin  pumping  water  to  cover  the  rice  fields  in 
the  early  spring.  When  the  water  carrying  the  seeds  is  passed  from 
the  canals  into  the  rice  plots,  the  current  being  very  greatly  checked,, 
its  carrying  powers  greatly  diminished,  the  seeds  are  dropped  on 
the  soil  and  at  some  time  find  conditions  favorable  for  development. 
The  number  of  seeds  carried  by  the  river  water  is  very  great  and 
there  is  no  doubt  the  fields  may  become  badly  infected  from  this 
source  with  a  great  variety  of  weeds;  at  the  same  time  much  is  at- 
tributed to  the  water  that  is  really  traceable  to  the  oversight  of  the 
planter  in  allowing  weeds  to  mature  seeds  within  the  limits  of  his 
fields. 

Estimates  were  ip.ade  at  different  times  of  the  number  and 
kinds  of  weed  seeds  carried  by  the  Mississippi.  Water  taken  from 
near  the  surface  of  the  river  has  been  found  to  contain  vast  numbers 
of  seeds,  amounting  to  a  dozen  or  more  per  pint  of  water.  •  At  other 
times,  we  have  measured  and  strained  several  gallons  without  ob- 
taining a  single  seed.  Water  from  deeper  sampling  also  contained 
considerable  quantity  of  weed  seeds. 

The  planters  of  Southwest  Louisiana  obtain  water  for  flood- 
ing from  the  bayous  and  deep  wells.  Of  course  in  the  well  water 
there  are  no  seeds.  The  bayous  being  very  sluggish,,  have  very  little 
carrying  power,  and  the  seeds  that  find  their  way  into  these  streams 
soon  sink  to  the  bottom,  or  floating,  are  drifted  to  the  shore.  There- 
fore, the  imported  weeds  of  this  section  are  not  as  numerous  as  in 
the  alluvial  lands.  There  is  at  present  very  little  money  spent  in 
weeding  the  rice  in  this  section,  but  several  bad  weeds  have  become 
widely  distributed  and  only  the  strictest  vigilance  will  prevent  them 
becoming  a  very  great  source  of  annoyance.  Some  dangerous  spe- 
cies have  found  a  foothold  along  the  main  canals,  from  which  they 
may  become  generally  distributed,,  unless  preventive  measures  are- 
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adopted.  In  some  limited  sections  the  weeds  are  already  quite 
annoying,  as  will  be  seen  from  the  particular  species  discussed  in 
detail  later  on, 

ADVANTAGES  OF  SYPHOJ^ING  WATER  OVER  THE  LEVEE  FROM  A 

RESERVOIR. 

When  the  water  is  pumped  from  the  river  to  a  reservoir  and 
then  syphoned  over  the  levee,  many  seeds  will  settle  to  the  bottom 
of  the  reservoir.  The  larger  the  reservoir,  and  the  less  current  in 
it,  the  greater  number  of  seeds  deposited  in  the  bottom. 

LOCAL  SOURCES  OF  WEEDS. 

Many  planters  who  do  not  give  close  personal  supervision  to 
their  plantations,  and  some  who  are  not  diligent  in  their  fight 
against  noxious  weeds,  pay  little  or  no  attention  to  the  banks  of 
ditches  or  canals  that  lead  the  water  to  the  fields,  or  to  areas  not 
actually  occupied  by  the  rice.  Elevated  places  in  the  fields  that  are 
not  easily  flooded  are  allowed  to  grow  Hp  in  weeds  and  seeds  become 
widely  scattered  from  such  places.  One  of  the  illustrations  given 
elsewhere  was  made  from  a  photograph  taken  in  a  field  cultivated 
by  a  gentleman  who  is  considered  one  of  the  best  planters  in  the 
State.  It  is  known  to  the  writer  that  this  gentleman  spent  a  large 
sum  of  money  for  weeding  rice,  and  that  he  expects  to  put  this  same 
field  in  xice  next  year. 

Such  areas  constitute  islands,  slightly  elevated  above  the  sur- 
face of  flood  water,  forming  ideal  conditions  for  the  development 
of  many  weeds.  Ditch  banks  are  often  allowed  to  grow  up  in  weeds 
unmolested,  and  scatter  their  seeds  in  the  ditches,  to  be  washed 
wherever  the  currents  may  take  them. 

These  areas  are  generally  burned  off  at  some  time  before  the 
next  planting  season,  with  the  idea  that  all  the  seeds  will  be  de- 
stroyed. The  efficiency  of  the  method  is  considered  under  the  head 
of  burning  stubble. 

(2)  AJ^IMALS  AS  DISTRIBUTERS- OF  SEEDS. 

Too  many  planters  fail  to  appreciate  the  importance  of  ani- 
mals as  distributers  of  weed  seeds.    While  many  weeds  are  not 
eaten  by  cattle,  most  oif  the  grasses  are,  and  at  times  also  the  coffee 
weed,  indigo,  and  others,  and  the  seeds  pass  through  the  digestive  i 
system  without  having  the  vitality  of  the  seed  impaired.    Eed  rice  ; 
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is  very  apt  to  pass  tlirougli  undigested  Tiiiless  the  grains  are  crnsliedt 
Seeds  eaten  in  the  uncultivated  portions  of  the  fields  may  be 
dropped  in  th@  level  cultivated  areas  where  special  effort  is  made 
to  exterminate  weeds  of  all  kinds. 

Eice  straw  often  contains  many  seeds  that  are  not  crushed  by 
the  mastication  of  the  animal,  and  the  seeds  thus  become  scattered 
over  the  fields  where  the  animal  is  pasturing,  or  being  worked. 
While  the  seeds  scattered  in  this  way  may  not  be  very  abundant  in 
any  one  year,  a  number  of  centers  of  distribution  are  established 
where  seeds  may  be  matured  in  considerable  numbers  the  next  year^ 
and  many  centers  of  distribution  established.  When  cattle  are 
allowed  to  run  on  the  rice  fields,  they  should  not  be  allowed  to  run 
alternately  on  new  land  and  old,  as  they  will  certainly  carry  many 
weed  seeds' and  red  rice  to  the  new  fields. 

To  a  limited  extent,  cattle  may  scatter  seeds  by  tramping  dur- 
ing muddy  weather.  Seeds  in  the  mud,  clinging  to  their,  feet,  may- 
be carried  to  places  where  no  weeds  have  matured. 

Birds  may  become  the  distributers  of  the  smaller  seeds.  Ow- 
ing to  the  deficiency  of  gravel  in  the  rice  districts  the  food  of  the 
birds,  is  not  perfectly  ground,  and  some  of  the  smaller  hard  seeds 
may  pass  through  the  digestive  system  without  injury.  Such  seeds 
have  been  found  in  the  excrement  of  birds  that  roost  in  the  fields. 

Fragments  of  stems,  often  carrying  seeds,  collected  by  birds^ 
for  nest  building,  are  often  dropped  in  the  fields,  and  a  focus  of 
infection  of  a  bad  weed  is  established. 

(3)  WIND  AS  A  DISTEIBUTING  AGENT  OF  WEED  SEEDS. 

Among  the  grasses  several  species  produce  seeds  that  are  pro- 
vided with  a  tuft  of  hairs  which  render  the  seed  bouyant  enough 
to  float  in  the  air  in  gentle  currents.  Such  seeds  may  be  very 
widely  distributed  during  strong  winds. 

Some  of  our  worst  grasses  produce  heads  that  are  very  much 
after  the  order  of  "tumble  grasses,"  the  heads  being  of  slender,  dif- 
fusely branched  form,  very  light,  and  when  such  heads  are  broken 
from  the  stem  the  wind  may  roll  them  over  the  fields,  scattering 
the  seeds  everywhere  they  go.  There  are  nearly  always  some  places 
about  the  fields  where  such  grasses  are  allowed  to  mature  seeds,  and 
after  the  stubble  is  burned  off  they  go  rolling  over  the  fields,  car- 
ried by  every  wind.  Bull  grass  (Panicum  agrostidiforme)  scatters 
considerably  in  this  way. 
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t(4)  THRESHING  MACHINES  AS  DISTRIBUTEES  OF  WEED  SEEDS. 

In  threshing  a  weedy  crop  weed  seeds  find  lodgment  in  many 
|)laces  about  the  machine  and  in  the  rice  left  in  the  various  recep- 
tacles. In  moving  the  machine  these  seeds  are  scattered  along  the 
£elds  and  roadsides,  or  deposited  where  the  next  threshing  occurs. 
As  the  roadsides  are  frequently  supplied  with  an  abundance  of 
water  from  the  leaking  levees,  favorable  conditions  are  offered  for 
the  development  of  the  weeds  that  we  most  dread.  As  it  is  not  the 
business  of  any  one  in  particular  to  destroy  these  weeds  along  public 
highways,  we  have  constantly  increasing  centers  of  distribution  for 
weeds  of  the  worst  character,  and  they  rapidly  spread  into  the  ad- 
joining fields.  These  remarks  are  more  applicable  to  the  condi- 
tions existing  in  Southwest  Louisiana  than  on  the  river  lands,  be- 
cause the  roads  in  the  river  section  are  along  the  river  levees,  and 
occupy  the  highest  part  of  the  plantation,  and  because  the  machinea 
are  not  moved  from  place  to  place  as  they  are  in  the  Southwest. 

After  a  weedy  crop  is  threshed,  the  machine  should  be  thor- 
oughly swept  and  cleaned  before  it  is  moved  to  another  field.  This 
precaution  should  be  especially  observed  against  red  rice.  It  caa 
almost  be  stated,  as  a  rule,  that  the  weeds  that  predominate  in  the 
flooded  places  along  the  road  sides  are  noxious  weeds,  and  will  grow 
in  the  rice  fields  if  they  become  planted  there. 


DESTRUCTION  O.F  WEEDS. 

There  is  no  easy  and  sure  way  to  insure  the  destruction  of  the 
•weed  crop,  or  to  prevent  the  seeds  from  getting  on  our  ground,  but 
.a  great  deal  may  be  done  to  hold  them  within  reasonable  bounds. 
We  shall  note  the  methods  adopted  by  various  planters  for  fighting 
•weeds. 

BURNING  STUBBLE. 

Early  Burning —It  is  a  custom  with  some  planters  to  burn  off 
the  stubble  as  soon  after  the  harvest  as  possible.  A  mowing  ma- 
-€hine  is  run  over  the  ground,  cutting  everything  as  low  as  possible. 
After  a  few  days,  fire  is  introduced  and  allowed  to  take  its  course. 
This  method  not  only  kills  a  great  portion  of  the  seeds  that  may 
tiave  ripened,  but  it  also  kills  a  great  many  roots  and  prevents  fur* 
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tlier  deYelopment.  The  bare  soil  will  then  germinate  many  seeds- 
that  would  otherwise  have  remained  dormant  in  the  soil  till  the  fol- 
lowing spring.  These  plants  are  not  likely  to  mature  fruit  bef ore-- 
frosty  when  they  are  killed. 

A  serious  objection  to  the  method  is  that  it  injures  the  land  in 
many  ways.  It  leaves  the  surface  exposed  to  the  hot  sunshine  dur- 
ing the  late  summer  and  fall,  which  not  only  bakes  the  soil,  and  has 
a  detrimental  effect  upon  its  physical  condition,  but  it  interferes 
with  the  normal  process  of  nitrification.  It  is  well  known  that 
shade  accelerates,  and  sunshine  retards,  the  development  of  the^ 
Organisms  that  play  so  important  a  part  in  maintaining  the  supply 
of  available  food.  This  process  is  reduced  to  a  minimum  or  proba- 
bly stopped  altogether  while  the  rice  field  is  flooded,  and  as  the 
winter  temperature  reduces  the  activity  of  such  organisms  to  a  min- 
imum, the  only  time  left  for  the  operation  of  nature's  method  of 
maintaining  fertility  is  from  the  time  the  flood  water  is  drawn  off  ' 
till  the  earth  becomes  too  cool  for  the  active  growth  of  soil  bacteria.. 
If,  now,  this  period  of  recuperation  be  interfered  with  by  burnings 
as  above  indicated,  the  soil  will  become  depleted  much  more  rapidly. 

Another  objection  to  leaving  the  soil  bare  is  that  leeching  of'  ' 
the  soluble  elements  will  take  place  to  a  n^uch  greater  extent. 
Where  the  soil  can  be  plowed  after  burning,  and  sown  to  oats  or 
other  winter  growing  crops,  the  method  is  not  objectionable.  In 
fact,  it  is  commended  where  it  can  be  carried  out. 

Late  Burning. — A  great  many,  probably  the  large  majority  of 
the  river  planters,  allow  the  flelds  to  go  unmolested  after  harvest  till 
late  in  the  fall.  A  dry  time  is  selected  and  fire  is  set  to  the  field  of 
grass,  weeds  and  stubble.  Great  quantities  of  seeds  are  destroyed.. 
This  burning  is  especially  destructive  to  red  rice.  Grains  that  are- 
on  the  stalk,  or  lying  on  the  top  of  the  soil,  are  mostly  killed  by 
the  heat  or  burned  completely. 

In  the  prairie,  stubble  burning  is  not  so  common,  the  harvest  • 
being  later,  there  is  not  so  much  aftergrowth  to  be  dealt  with,  and 
the  stubble  can  readily  be  plowed  under. 

However,  there  are  some  objections  to  ever  allowing  weeds  to  , 
mature  seeds,  if  it  can  be  economically  prevented.    The  most  of  our 
bad  weeds  scatter  some  of  their  seeds  almost  as  soon  as  they  are  ripe, 
and  great  quantities  of  them  are  shattered  before  the  late  burning 
of  the  stubble.    Some  of  these  seeds  will  find  protection  from  the 
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aire.  If  the  soil  is  dry,  it  cracks  open,  and  some  seeds  find  lodg- 
ment in  the  cracks.  If  it  is  rainy,  they  are  covered  with  soil  snffi- 
cinet  to  protect  them  in  many  instances.  Mice  and  crayfish  here 
and  there  cover  the  . seeds  with  the  soil  taken  from  their  holes, 
mere  the  fields  are  pastured,  as  they  generally  are,  more  or  less, 
4an  immense  number  of  seeds  may  be  trampled  into  the  ground  a 
sulT-icient  distance  to  protect  them  from  any  burning  that  may  fol- 
low. 

Birds  of  various  kinds  scratching  in  the  fields  may  cover  a 
good  number  of  seeds.  Where  the  soil  is  rough,  seeds  will  bounce 
Linder  clods  or  rough  places  and  be  protected  from  the  fire.  There 
are  m  all  fields  spots  here  and  there  where  the  fire  does  not  burn 
well,  leaving  seeds  uninjured,  and  subsequently  during  heavy  or 
continued  rains  these  seeds  may  become  scattered  widely.  The 
writer  has  found  that  in  seemingly  well  burned  fields  there  are 
<?lumps  of  straw  or  other  vegetable  matter  half  decomposed,  which 
have  held  an  excess  of  moisture,  which  have  not  been  burned.  In 
these  masses  it  is  quite  frequent  that  many  seeds  may  be  preserved. 
The  canals  are  especially  apt  to  be  moist  or  wet  in  the  bottoms,  and 
the  fire  does  not  kill  all  the  seeds  there.  In  making  examinations 
of  fields  that  had  been  burned  about  as  well  as  they  are  ever  burned, 
seeds  were  repeatedly  found  in  all  the  conditions  stated.  Eepeat- 
edly  we  selected  places  where  weeds  were  known  to  have  grown,  and 
searched  the  surface  soil  for  seeds.  In  all  instances  we  were  able 
to  find  seeds  that  had  not  been  heated  sufficiently  to  impair  germina- 
tion. 

Since  the  coffee  weed,  or  indigo  {Seshan  macrocarpa),  is  the 
most  widely  distributed  of  the  rice  weeds,  as  well  as  one  of  the 
worst,  and  since  it  grows  to  sufficient  size  to  leave  a  recognizable 
stump  after  the  stubble  has  been  burned,  and  since  it  has  large  seeds 
that  are  easily  recognizable,  special  observations  were  made  on  the 
•efficiency  of  burning  for  the  destruction  of  these  seeds.  In  going 
over  the  fields  and  selecting  these  burnt  stumps  at  random,  and 
making  a  close  examination  for  seeds  in  the  vicinity  of  the  stumps, 
we  were  able  to  find  in  every  instance  a  few  seeds  that  were  not 
killed  by  the  fire.  It  may  therefore  be  said  to  be  practically  impos^ 
.sible  to  destroy  all  the  seeds  by  burning  the  stubble.  We  cannot, 
therefore,  rely  upon  this  method  alone.  The  planters  of  South- 
west Louisiana  who  allow  -seeds  to  mature,  thinking  burning  will 
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destroy  all  the  weed  seeds,  will  sooner  or  later  find  liand  weeding  as 
necessity,  as  does  the  river  planter  today.  This  method,  however,. 
of  burning  is  to  be  commended  when  the  conditions  are  such  as  to- 
prevent  early  plowing.  The  writer  simply  wants  to  emphasize  the 
fact  that  all  seeds  cannot  be  killed  in  this  manner. 

PLOWING  FOR  THE  DESTRUCTION  OF  WEEDS. 

Some  planters  burn  the  stnbble  in  the  fall  and  plow  very  early 
in  the  spring,  so  as  to  cover  weed  seeds  and  red  rice,  with  the  hope 
of  securing  the  early  germination  of  a  good  portion  of  the  weeds- 
and  red  rice,  before  time  to  plant  the  crop.  Then  just  before  sow- 
ing the  seed  the  land  is  cultivated  to  destroy  all  the  germinated 
plants.  If,  however,  he  waits  to  secure  the  best  results  in  the  de- 
struction of  the  weeds,  he  loses  by  getting  his  crop  in  later.  It  is 
the  desire  of  the  planter  to  market  his  crop  as  early  as  possible,  so  as- 
to  get  the  benefit  of  the  higher  prices  that  generally  prevail  early 
in  the  season.  If,  therefore,  he  is  delayed  to  accomplish  the  de- 
struction of  the  weeds,  he  loses  the  benefit  of  the  early  price. 

DISCONTII^UING  CULTIVATION  FOR  THE  DESTRUCTION  OF  WEEDS. 

In  the  alluvial  lands,  as  a  rule,  only  two  or  three  successive^ 
crops  of  rice  are  raised.  The  soil  is  then  devoted  to  clean  culture 
or  allowed  to  grow  up  in  weeds  for  one  or  two  years.  After  being 
devoted  to  two  crops  of  rice  the  land  becomes  so  badly  infested  with 
water  weeds  and  red  rice  that  a  third  crop  is  hardly  profitable. "  If 
now  the  land  be  drained  and  the  dry  land  weeds  be  allowed  to  grow, 
they  will  almost  exterminate  the  weeds  that  require  wet  environ- 
ments. Of  course  vast  numbers  of  seeds  are  matured  by  ihese 
weeds,  but  they  have  shaded  and  crowded  the  water  weeds  almost 
to  the  point  of  extermination,  and  now  if  the  soil  be  again  devoted 
to  rice,  the  dry  land  weeds  can  be  held  in  check  by  the  flooding.  In 
short,  weeds  are  used  t©  fight  weeds. 

While  it  looks  like  extravagance  in  the  extreme  to  allow  is-uch 
land,  rich  as  it  is,  to  grow  up  in  weeds,  some  of  the  best  planter*  ad- 
vocate this  practice.  They  say  the  land  regains  fertility,  and  the- 
finest  rice  crop  is  the  first  crop  after  it  has  been  allowed  to  grow  up 
in  weeds.  A  word  of  explanation  of  the  increased  productiveness- 
of  the  soil  may  not  be  out  of  place  here.  Generally  the  land  de- 
velops a  heavy  crop  of  coffee  weed,  or  indigo  (Seshan).   This  plants 
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being  a  member  of  the  leguminous  family,  has  the  power  to  appro- 
priate the  nitrogen  of  the  air,  as  is  evidenced  by  the  numerous  tu- 
bercles often  found  on  the  roots,  resembling  those  of  the  cow  pea. 
They  therefore  add  considerable  nitrogen  to  the  soil.  Again,  as: 
the  soil  has  been  drained  and  shaded  during  the  summer  months, 
normal  nitrification  in  the  soil  has  reached  its  maximum.  If  now 
the  land  be  devoted  to  rice,  flooding  stops  the  process  of  nitrification 
for  more  than  half  the  summer,  with  the  result  that  the  crop  the 
following  year  finds  a  less  quantity  of  plant  food  available.  It  is 
very  doubtful  if  the  land  gains  as  much  by  growing  a  crop  of  weeds 
as  it  would  by  being  devoted  to  a  crop  of  corn  and  cow  peas. 

In  Southwest  Louisiana,  a  great  deal  of  land  is  planted  in  rice 
I  .  continuously  for  a  number  of  years,  as  the  weeds  can  be  better  con- 
trolled by  proper  flooding.  In  this  section  the  land  is  generally  de- 
voted to  rice  till  the  red  rice  becomes  so  abundant  that  white  rice 
cannot  be  longer  made  profitable. 

Land  is  then  temporarily  abandoned  on  account  of  the  red  rice. 
Xo  doubt  planting  the  land  to  cow  peas  or  velvet  beans  would  be 
vastly  more  profitable  than  allowing  the  land  to  lie  idle  f  or  a  period. 

FLOODING  FOR  THE  DESTEUCTIOX  OF  V7EEDS. 

While  the  rice  plant  requires  an  abundant  and  a  continuous- 
supply  of  water  to  attain  the  best  growth,  continuous  flooding  is-  • 
not  essential,  and  one  of  the  prime  objects  in  flooding  the  rice  as  we 
do  is  to  suppress  the  weeds.  Few  of  the  weeds  will  germinate  and 
grow  in  water,  and  most  of  them  are  killed  by  continued  flooding, 
if  they  are  completely  covered.  Therefore  weeds  of  slow  germina- 
tion and  slow  growth  give  little  treble  in  the  rice  fields.  The  worst 
weeds  germinate  rather  quickly,  and  unless  the  field  can  be  flooded 
just  at  the  proper  time  they  are  enabled  to  get  the  bud  at  the  end  of 
the  stem  above  the  water,  and  they  are  then  established.  Excessive- 
ly deep  flooding  to  reach  them  will  then  probably  do  more  harm  to 
the  rice  than  it  does  good  in  the  destruction  of  weeds. 

HAND  WEEDING. 

In  the  alluvial  land  it  is  the  general  rule  to  go  over  the  fields 
two  or  three  times  during  the  growth  of  the  crop  to  pull  out  all 
weeds  by  hand.  Where  the  weeds  are  especially  bad,  this  becomes 
a  tedious  and  expensive  labor.    In  extreme  cases  the  cost  may  ex- 
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ceed  six  dollars  per  acre,  for  the  season,  but  in  most  cases  it  is 
mucli  less  than  that.  The  average  cost  is  probably  between  a  dollar 
and  a  half  and  two  dollars  per  acre  for  hand  weeding.  The  cost  to 
the  planter  of  a  crop  of  weeds  is  not  limited  to  the  amount  he  has 
to  pay  to  have  them  pulled  out.  They  have  interfered  with  the 
growth  of  the  rice  up  to  the  time  they  are  removed,  and  where 
the  weeds  *are  very  bad  the  space  occupied  by  the  piles  of  pulled 
weeds  is  quite  considerable. 

Some  planters  claim  that  the  pulling  of  the  weeds  serves  as  a 
cultivation  to  the  rice,  and  that  after  the  weeding  the  rice  begins 
at  once  to  show  a  more  vigorous  growth.  How  much  of  the  in- 
creased growth  is  due  to  the  breaking  of  the  surface  soil  from  pull- 
ing the  weeds,  and  how  much  to  the  fact  that  the  competitors  for 
plant  food  have  heen  removed,  is  hard  to  say,  but  the  writer  is  in- 
clined to  think  the -stirring  of  the  soil  by  pulling  the  weeds  has  little 
to  do  with  the  increased  growth  of  the  rice. 

Hand  weeding  has  not  yet  become  necessary  to  any  considera- 
ble extent  in  Southwest  Louisiana.  The  best  planters  very  wisely 
go  over  the  fields  and  pull  out  such  weeds  as  are  discernible,  of  the 
varieties  that  are  there  recognized  as  bad  weeds. 

However,  unless  greater  care  is  taken  to  exterminate  some 
weeds  that  are  now  getting  a  good  foothold  there,  hand  weeding 
may  become  a  necessity. 

The  annual  expenditure  for  the  eradication  of  weeds  can  be 
materially  reduced  if  the  planters  will  but  give  the  matter  their 
careful  consideration.  Hand  weeding  to  a  certain  extent  will  prob- 
ably always  be  necessary,  but  the  amount  of  it  can  be  reduced  by 
giving  more  attention  to  the  prevention  of  the  maturing  of  seeds 
on  the  plantation. 

MOWING  YOUNG  RICE  AND  WEEDS  AND  THEN  FLOODING  TO  DESTROY 

WEEDS. 

Sometimes  when  the  rice  is  small  and  is  not  far  enough  in  ad- 
vance of  the  weeds  to  permit  of  flooding  so  as  to  cover  the  weeds, 
■the  entire  field  is  mowed,  just  low  enough  to  not  cut  ofl  the  buds  of 
the  rice  stalks.  Most  of  the  weeds,  except  the  grasses,  bear  the 
bud  on  the  summit  of  the  stem,  while  that  of  the  rice  is  folded  in 
the  leaf,  and  it  is  considerably  below  the  summit  of  the  blade,  and 
it  is  therefore  not  difficult  to  cut  the  bud  of  the  weeds  without  cut- 
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ting  the  bud  of  the  rice.  The  weeds  are  retarded  in  their  growth 
more  than  the  rice,  which  shoots  up  new  leaves  from  the  uninjured 
bud,  and  the  field  can  soon  be  flooded  so  as  to  cover  the  weeds  and 
kill  most  of  them  without  injury  to  the  rice.  This  method,  of  course^ 
is  not  effectual  with  red  rice  and  the  grasses. 

PASTURIJ^G  FOR  THE  DESTRUCTION  OF  AVEEDS. 

Pasturing  land  will  diminish  the  number  of  weeds  if  pastured 
close  enough.  Many  of  the  weeds  that  the  cattle  will  not  eat  will 
be  trampled  to  death.  Keeping  the  land  dry  tends  to  diminish  the 
water  weeds.  It  is  suggested  that  better  results  would  be  obtained 
if  the  land  was  plowed  some  time  during  the  summer  and  stock 
taken  off  so  the  soil  would  remain  loose,  so  as  to  force  germination 
of  as  many  seeds  as  possible,  that  they  may  be  destroyed  later. 

V7EEDS  DESTROYED  BY  BIRDS. 

The  vast  throngs  of  black  birds,  and  other  species,  that  fre- 
quent the  rice  fields  are  not  altogether  a  nuisance.    While  they  de- 
stroy a  great  deal  of  rice,  they  live  after  the  harvest  almost  entirely 
upon  what  they  pick  up  from  the  fields,  and  thus  destroy  a  great  , 
number  of  weed  seeds  and  red  rice. 

RICE  V^^EEDS  AND  THEIR  HABITS. 

While  it  is  not  possible,  nor  desirable,  to  give  here  all  the 
weeds  found  in  the  rice  fields,  it  may  be  helpful  to  give  the  names 
and  the  characters  of  the  worst  of  them.  In  some  instances  a 
weed  is  known  by  different  names  in  different  parts  of  the*State, 
and  we  have  attempted  to  get  all  the  names  applied  to  each  plant. 
Of  course  there  can  be  but  one  scientific  name,  which  is  given  after 
the  common  names,  and  written  in  italics.  In  a  few  instances  no 
common  name  exists. 

RED  RICE. 

According  to  the  explanation  given  of  the  use  of  the  term 
weed,  few  will  deny  red  rice  the  privilege  of  standing  at  the  head 
of  the  list.  It  is  the  most  widely  distributed  and  most  difficult  ta 
deal  with  of  all  the  weeds.  Few  if  any  rice  fields  that  have  been 
cultivated  one  or  more  years  are  absolutely  free  from  this  pest.  It 
steals  into  the  fields  ere  we  are  aware,  and  sticks  there  with  a  per- 
sistency that  is  almost  incredii)le.    At  one  time  many  planters 
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thouglit  it  spontaneous,  or  that  it  resulted  from  the  shattered  white 
■rice  remaining  on  the  ground  all  winter  and  germinating  the  fol- 
lowing year.  This  latter  idea  is  still  entertained  by  some  planters, 
but  the  majority  of  the  more  observant  have  abandoned  it.  There 
was  a  time  when  the  northern  wheat  grower  thought  the  chess  in 
the  wheat  was  produced  by  the  wheat  plants  that  were  injured  dur- 
ing the  winter.  The  origin  and  rapid  increase  of  the  chess  was  ap- 
parently as  mysterious  as  that  of  the  red  rice.  The  two  cases  thus 
far  are  exactly  comparable.  Few  if  any  intelligent  wheat  growers 
now  hold  to  this  idea.  While  the  wheat  and  the  chess  are  botan- 
icallly  more  remote  than  are  the  white  and  the  red  rice,  the  red 
rice  is  a  distinct  form,  and  the  idea  that  it  comes  from  the  white 
rice  that  has  remained  in  the  field*  over  winter  is  rapidly  being 
abandoned.  This  matter  was  thoroughly  investigated  by-  the  Ex- 
periment Station  and  the  results  published  in  Bulletin  No.  50, 
1898. 

The  red  rice  grows  in  China  and  Japan  as  well  as  America. 
.'The  writer  has  seen  samples  of  Chinese  and  Japanese  rices  that 
were  as  badly  infested  with  red  rice  as  we  ordinarily  find  in  the 
Louisiana  quality.  There  are  cultivated  varieties  of  rice  that  have  a 
red  grain,  but  the  one  that  infests  our  fields  is  a  variety  that  grows 
wild  like  other  weeds  outside  cultivated  areas  in  India.  It  has  prob- 
ably become  distributed  to  all  rice  producing  countries.  Unfortun- 
ately it  freely  mixes  with  our  white  rice,  and  as  the  rice  plant  is 
wind  poUenated,  crossing  may  take  place  at  considerable  distance 
irom  -the  white.  It  must  be  remembered  that  imported  seed  may 
<;ontain  red  rice.  Planters  have  been  prone  to  think  imported  seed 
must  of  necessity  be  clear  of  red  rice  or  it  would  not  be  imported. 
It  is  not  infrequent  that  imported  seed  contains  as  much  red  as  does 
a  good  grade  of  the  .domestic  rice. 

Grains  on  the  plant  of  white  that  are  fertilized  with  the  pollen 
of  the  red  rice  will  have  a  red  or  pink  cuticle,  which  will  mill  off 
in  most  instances.  If,  however,  the  seeds  are  planted,  the  red 
form  of  the  parent  stock  is  apt  to  show  the  stronger  characters,  and 
-fiome  red  rice  will  be  obtained.  In  short,  the  same  rule  holds  good 
here  that  obtains  in  hybrids  among  plants  and  animals  in  general. 
■Since  the  red  rice  is  often  allowed  to  grow  in  the  main  canals  un- 
molested, there  is  no  doubt  in  the  mind  of  the  writer  that  the  pollen 
is  often  carried  by  the  water  and  occasionally  deposited  where  it 
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fertilizes  the  white  rice.  Pollen-eating  insects  no  doubt  frequently 
-carry  the  pollen  on  their  bodies  and  often  bring  about  cross  fertil- 
ization. We  have  no  positive  observations  on  this  matter,  but  since 
they  will  cross  easily,  it  is  highly  probable  that  these  agents,  un- 
observed by  the  planter,  are  responsible  for  much  of  the  red  rice 
where  the  land  was  thought  to  be  free  from  the  pest.  While  the 
flowers  are  not  frequented  to  any  considerable  extent  by  nectar- 
seeking  insects,  pollen-eating  insects  and'  beetles  are  very  frequent 
visitors  to  the  rice  flowers.  For  these  reasons  the  farmer  should 
be  as  careful  about  destroying  red  rice  in  his  canals  and  about  the 
fields  not  harvested,  as  he  is  with  the  main  crop.  All  these  things 
must  be  appreciated  by  the  farmer  before  the  problem  will  be  suc- 
cessfully dealt  with.  The  work  of  extermination  must  be  directed 
along  two  lines,  first,  to  prevent  the  plant  from  coming  to  flower, 
and,  second,  to  secure  the  destruction  of  the  seeds  already  in  the 
ground.  The  fact  that  no  seeds  are  allowed  to  mature  one  year 
and  there  is  still  an  abundance  of  red  rice  the  next  year  need  not 
cause  discouragement. 

Before  the  seed  will  germinate  three  favorable  conditions  must 
obtain  at  the  same  time :  suflicient  warmth,  moisture  and  free  oxy- 
gen. There  seems  to  be  good  evidence  that  the  seeds  may  remain 
buried  in  the  soil  for  at  least  a  few  years  without  being  destroyed, 
and  then  germinate  when  favorable  conditions  prevail.  If  we  pre- 
vent seeds  from  maturing  this  year,  next  year  we  may  plow  so  as  to 
bring  seeds  to  the  surface  where  they  will  germinate,  that  would 
have  otherwise  remained  encased  in  the  compact  clay. 

In  making  an  effort  to  prevent  the  red  rice  from  maturing 
seeds,  the  plants  should  be  destroyed  as  soon  as  possible  after  they 
can  be  easily  detected,  certainly  before  they  have  come  into  full 
blossom.  If  any  are  left  till  the  general  harvest,  the  maturing  of 
the  second  crop  of  seeds  must  be  prevented.  Large  planters  who 
have  their  fields  already  badly  infested,  would  probably  be  unable 
to  pull  out  the  red  rice,  and  must  leave  it  to  be  cut  with  the  white. 
There  are  few,  however,  who  cannot  prevent  the  maturing  of  the 
seeds  that  so  often  develop  on  the  suckers  that  shoot  up  soon  after 
harvest. 

For  securing  the  destruction  of  the  seeds  already  in  the  soil, 
no  plan  can  be  suggested  that  has  no  objectionable  features.  The 
plan  followed  by  some  of  the  best  planters  of  plowing  the  land  sarly 
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in  the  spring  and  allowing  it  to  lie  fallow,  and  again  plowing  in  the' 
summer,  is  probably  as  good  as  any  now  practiced,  as  far  as  the  de- 
struction of  the  seeds  is  concerned.  The  seeds  that  find  favorable 
conditions  for  germination  in  the  spring  are  killed  by  the  second 
plowing,  which  brings  other  seeds  to  the  surface  and  secures  germi- 
nation of  the  second  crop,  which  will  be  killed  by  the  frost.  How- 
ever, two  plgwings  with  no  crop  returns  is  to  be  avoided  if  possible^ 
with  equally  good  results  in  destroying  the  red  rice. 

The  plan  suggested  by  some  of  planting  to  some  heavy  crop 
like  the  velvet  beans,  or  cow  peas,  would  accomplish  the  destruction 
of  the  first  seeds  that  germinated,  but  after  the  soil  becomes  shaded 
it  is  doubtful  if  other  seeds  will  germinate.  Some  system  of  culti- 
vation that  involves  stirring  the  soil  several  times  and  giving  a  min- 
imum of  shade  will  probably  be  found  to  give  the  best  results.  Oats 
might  serve  this  purpose,  as  they  could  be  harvested  early  and  be 
followed  by  cow  peas. 

Allowing  the  land  to  grow  up  in  weeds  and  volunteer  red  rice, 
as  some  do,  is  more  objectionable  in  Southwest  Louisiana  than  on 
the  river.  In  the  alluvial  lands  the  weeds  are  so  abundant  and 
rank  that  the  red  rice  is  overshadowed  and  killed  out.  In  the 
prairie  regions  the  weeds  do  not  accomplish  this.  In  a  favor- 
able season  a  partial  crop  of  red  rice  is  matured,  and  much  of  it  is 
shattered,  even  when  harvested  as  hay. 

If  the  land  lies  idle  and  is  not  plowed,  it  should  be  pastured  so 
close  that  no  seeds  can  mature. 

Selecting  pure  seed  is  of  the  utmost  importance.  Where  seed 
is  imported  and  planted  in  the  midst  of  areas  infested  with  red 
rice,  it  cannot  be  called  pure  seed  for  the  second  planting,  as  will 
be  seen  from  the  above  discussion. 

We  take  the  liberty  of  quoting  the  following  extract  from  an 
address  delivered  by  Mr.  T.  H.  Winn,  of  Jennings,  La.,  one  of  our 
most  intelligent  and  successful  rice  growers. 

"Then  how  are  we  to  produce  better  grades  of  rice  ?  I  would 
suggest  that  the  first  step  to  be  taken  is  to  secure  the  very  choicest 
seed  to  be  found  in  this  or  any  other  country.  Then  to  be  sure  to 
sow  this  seed  in  clean  land ;  and  again,  see  to  it  that  you  keep  both 
the  seed  and  the  land  clean.  If  every  farmer  in  Southwest  Lou- 
isiana who  owns  a  quart-er  section  of  land  and  cultivates  as  much  as 
one  hundred  acres  of  the  same  in  rice,  would  ditch  and  drain  his 
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Tice  field  so  as  to  plant  and  properly  cultivate  fifty  acres  of  this 
land  in  cow  peas  or  some  other  leguminous  crop,  and  the  remain- 
ing fifty  acres  in  rice^  putting  the  same  amount  of  work  on  this  fifty 
that  he  did  formerly  on  the  hundred  acres,  and  alternate  crops  each 
successive  year,  I'll  venture  the  assertion  that  he  will  then  grow 
more  rice  and  better  rice  on  the  fifty  acres  than  he  is  producing 
today  on  the  hundred  acres.  In  other  words,  his  net  returns  from 
the  fifty  acres  of  rice  land  under  the  improved  method  would  be 
greater  than  the  income  from  the  whole  hundred  acres  under  the 
present  system.  In  addition,  he  would  have  the  hay  and  food  from 
the  fifty  acres  of  cow  peas,  which  if  properly  harvested,  cured  and 
^stored  away  and  fed  to  his  mules,  his  cattle  and  his  hogs,  would  be 
worth  as  much  to  him  as  his  rice  crop,  not  to  mention  the  fertility 
imparted  to  the  soil. 

"In  pursuing  this  system  of  farming  the  planter  would  not 
>only  produce  the  major  portion  of  his  feed  at  home,  and  at  the 
•same  time  add  immensely  to  the  fertility  of  his  soil,  but  he  would 
also  be  dealing  a  death  blow  to  his  arch  enemy — red  rice. 

"Again,  because  your  lands  are  already  foul,  that  is  no  reason 
.why  you  should  make  them  more  so  by  sowing  bad  seed,  but  to  the 
contrary,  one  should  sow  the  very  best  seed  to  be  obtained,  for  it  is 
only  through  the  greatest  care  in  the  selection  of  your  seed  and  a 
continuous  rotation  of  crops  that  we  may  hope  to  eradicate  red  rice 
from  the  soil.  Eternal  vigilance  is  the  price  we  must  pay  for  the 
renovation  and  regeneration  of  our  foul  rice  lands. 

"If  the  planters  of  Louisiana  ever  expect  to  get  rid  of  this  pest 
(red  rice)  we  must  not  only  eradicate  it  from  the  soil,  but  we  must 
iquit  planting  it.  One  is  often  asked:  ^What  causes  it?  Where 
does  it  come  from  ?  What  makes  it  ?'  In  my  opinion  God  makes 
it;  just  as  He  did  the  white  rice.  It  is  a  separate  and  distinct 
variety,  if  not  a  different  species,  from  the  white  rice.  In  physical 
appearance  the  plant  upon  which  it  grows  is  very  different  from 
that  of  the  white  species.  In  the  first  place,  the  red  rice  does  not 
grow  so  tall  as  the  white ;  then  the  stalks  of  the  red  rice  grow  at  an 
angle  of,  say,  65  degrees.  The  stalks  never  stand  perpendicular  and 
erect  as  does  the  white  rice.  Again,  the  heads  are  more  sprangling 
and  the  grain  cells  distributed  more  unevenly  along  the  head  than 
is  the  case  with  the  white  rice.  The  plant  is  much  more  vigorous 
and  the  grain  is  not  only  different  in  size,  shape  and  color,  but  pos- 
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sesses  greater  vitality.  If  tlie  conclusion  is  correct  that  they  are^' 
different  species,  the  seed  of  one  will  not  produce  the  other,  for  this 
would  be  directly  in  conflict  with  the  evolution  of  vegetable  life. 

"When  we  contemplate  the  immense  territory  to  be  cultivated 
in  rice  in  this  State  and  in  Texas  the  next  few  years,  if  this  mania 
for  canal  building  is  kept  np,  then  nothing  but  the  choicest  goods- 
will  go,  and  if  we  continue  our  present  system  of  planting,'  'Mene, 
Mene,  Telcel,  Feres'  will  be  the  handwriting  on  the  wall.  Othello's 
occupation  will  be  gone.  But  by  the  proper  care  and  selection  of 
our  seed  rice,  rotation  of  food  and  leguminous  crops,  we  may  con- 
vert 'the  winter  of  our  discontent'  into  glorious  summer,  and  all^ 
the  debts  that  lower  o'er  our  farms,  in  the  deep  bosom  of  the  ocean 
bury." 

ANALYSIS  OF  RED  RICE. 

An  anaylsis  of  red  rice  grains,  with  hulls  removed,  was  made 
by  Mr.  E.  Glenk,  station  chemist  at  Baton  Kouge,  and  is  here  given. 
It  will  be  seen  that  there  is  scarcely  any  difference  in  food  value  of 
the  red  and  white  rice.  From  a  nutritive  standpoint  it  is  as  val- 
uable as  the  white  rice. 

If  this  was  generally  understood,  many  parties  would  probably 
choose  to  economize  by  buying  it  at  a  price  even  considerably  above 
what  it  now  commands  on  the  market,  in  preference  to  the  brewers 
or  lower  grades  of  white.  As  a  stock  food  it  is  worth  more  than  it 
often  sells  for. 
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EED  RICE  IN"  JAPAN  AND  HONDURAS  VARIETIES. 

The  red  rice  of  the  alluvial  lands  where  the  long  grained  Hon- 
duras seed  is  used  almost  exclusively,  seems  to  be  identical  witb 
that  found  in  Southwest  Louisiana,  where  the  short,  broad  Japan 
seed  is  used.  It  is  probable  that  this  species  has  been  imported 
with  both  kinds  of  seeds. 

Among  the  varieties  of  rice  secured  from  the  Department  of 
Agriculture  at  Washington,  one  from  Siberia  was  a  red  grained 
variety,  very  closely  resembling  our  own,  but  maturing  later. 

LARGE  INDIGO^  STRAIGHT  INDIGO^  COFFEE  WEED^  SENNA^  LONG 

PODDED  SESBAN.    (Seshau  macrocarpa,  Muhl.) 

As  this  plant  is  most  frequently  known  as  large  indigo,  we- 
shall  use  that  name  in  referring  to  it. 

After  red  rice,  the  large  indigo  is  the  most  extensively  distrib- 
uted of  the  rice  weeds.  It  is  found  more  or  less  abundant  in  all 
sections  of  the  State.  It  is  the  largest  and  most  conspicuous  weed 
we  have,  often  growing  to  a  height  of  fifteen  feet,  and  if  not  crowd- 
ed, the  stem  attains  a  diameter  of  two  or  three  inches.  The  flowers- 
are  yellowish,  with  purple  spots,  and  abQut  an  inch  long.  There- 
are  from  fifteen  to  tjiirty  pairs  of  leaflets  in  each  leaf.  A  good 
sized  plant  will  have  fifty  or  more  branches,  each  bearing  from 
twenty  to  forty  pods,  each  of  which  will  contain  from  twenty  to« 
forty  seeds.  A  large  plant  will  mature  a  hundred  thousand  seeds. 
Where  the  weeds  are  thick  on  the  ground,  a  much  smaller  per  cent, 
of  this  number  will  prevail.  It  will  be  seen  that  one  plant  if  al- 
lowed to  mature  a  crop  of  seeds  will  produce  enough  plants  to  keep 
a  man  busy  for  some  time  in  destroying  them. 

Unfortunately  for  the  farmer,  the  large  indigo  grows  well  in 
dry  land  and  wet.  It  is  as  bad  in  the  corn  as  it  is  in  the  rice.  It 
is  not  killed  by  water  unless  completely  submerged. 

If  the  seeds  are  harvested,  many  of  them  remain  with  the- 
threshed  rice  and  are  a  source  of  annoyance  to  the  miller,  ah  it  is- 
impossible  to  get  all  of  them  out.  The  seeds  are  possessed  of  a  high 
degree  of  vitality,  and  may  remain  in  the  soil  two  or  three  years,, 
and  possibly  longer,  without  losing  the  power  to  germinate.  For- 
tunately it  is  not  as  readily  distributed  as  some  of  the  less  produc- 
tive weeds,  or  it  would  be  uncontrollable.  The  seeds  do  not  float 
in  the  water,  but  a  moderate  current  may  carry  them  considerable 
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» distances,  as  quite  a  number  of  them  are  found  in  the  trash  and 
mother  seeds  drifted  by  the  heavy  rains.  When  other  food  begins  to 
get  scarce  cows  eat  seed  pods  and  often,  void  the  seeds  undigested. 
It  is  not  infrequent  to  find  these  seedlings  in  the  cow  stools.  The 
seed  pods  do  not  split  open  freely,  and  many  of  the  seeds  may  re- 
main in  the  pods  nearly  all  winter.  Generally  most  of  the  pods 
hang  on  to  the  stalks  all  winter,  or  till  they  become  whipped  into 
frills  by  the  wind.  The  non-fibrous  portion  of  the  pod  decays  and 
is  broken  away,  leaving  the  stringy  or  fibrous  portion  of  the  pod 
hanging.  In  this  way  seeds  are  gradually  shattered  from  day  to 
day.  This  method  of  dropping  the  seeds  is  much  more  favorable 
"for  the  preservation  of  the  plant  than  if  they  were  all  dropped  at 
-  once.  Each  heavy  rain  may  wash  away  some  of  the  seeds  and  lodge 
them  in  different  parts  of  the  field.  Cattle  frequently  trample  the 
seeds  deep  into  the  soil,  where  they  will  not  germinate  till  brought 
,  near  the  surface  by  plowing. 

The  weeds  are  conspicuous  and  cannot  escape  observation. 
There  is,  therefore,  less  excuse  for  letting  any  of  them  reach  ma- 
turity. When  the  plants  are  pulled  up  it  is  necessary  to  place  the 
roots  so  they  will  become  dried,  as  they  will  continue  to  grow  if 
dropped  back  in  the  water."  When  this  weed  is  the  principal  one  to 
be  destroyed,  it  is  probably  better  to  cut  them  with  a  cane  knife 
than  to  pull  them  up,  as  it  can  be  done  much  more  easily,  and 
few  stems  will  send  out  any  new  branches  below  where  they  are 
.  cut  off.  It  has  been  the  observation  very  frequently  repeated,  that 
the  weeds  are  not  cut  early  enough,  many  seeds  being  matured  be- 
fore the  stems  are  cut  down. 

The  illustration  produced  elsewhere  is  one  of  many  photo- 
graphs that  might  have  been  secured,  showing  the  weeds  cut  after 
many  seeds  had  matured.  The  stubble  has  not  yet  been  burned, 
•and  many  of  these  pods  will  be  consumed  by  the  fire,  more  than 
would  be  if  the  weeds  were  standing.  It  is  therefore  better  to  cut 
late  than  not  at  all. 

It  is  not  possible  to  secure  the  germination  of  all  the  seeds  in 
one  year,  but  by  devoting  the  land  to  a  cultivated  crop  where  the 
soil  is  stirred  several  times  during  the  season,  killing  seeds  that 
have  germinated  and  bringing  others  to  the  surface  to  secure  ger- 
mination, will  accomplish  the  destruction  of  the  greatest  number 
of  seeds.    But  they  must  not  be  allowed  to  mature  a  crop  of  seeds 
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after  the  cultivation  is  completed.  These  weeds  sometimes  de- 
velop very  ahimdantly  after  corn  is  "laid  by/'  and  mature  an  abun- 
dant crop  of  seeds. 

As  an  exterminating  measure  it  would  probably  pay  to  go 
through  the  corn  and  cut  with  a  scythe  all  the  weeds  that  cannot  be 
covered  with  cow  peas.  In  good  land  a  Heavy  crop  of  cow  peas  will 
keep  most  of  them  down.  Cutting  the  weeds  out  of  the  corn  might, 
cost  more  than  it  would  do  the  corn  good,  but  it  would  be  a  good 
investment  in  future  battles  with  the  weeds. 

This  weed  is  rapidly  increasing  in  abundance  in  Southwest 
Louisiana,  and  should  receive  the  careful  consideration  of  the 
planters  throughout  that  section. 

CUELY  INDIGO,  SENSITIVE  JOINT  VETCH.  {Aescliynomene 

Virginica.    (L.)  B.  S.  P.) 
The  "curly  indigo"  ranks  among  the  very  worst  rice  weeds. 
It  is  quite  universally  distributed  over  the  alluvial  districts,  and  is 
gaining  rapidly  in  Southwest  Louisiana.    Although  helonging  to 
the  same  family  as  the  large  indigo,  it  is  quite  unlike  it  in  many 
respects  as  to  character  and  habit  of  growth.    In  stead  of  standing 
tall  and  conspicuous  like  the  large  indigo,  it  is  generally  not  more 
than  two  or  three  feet  high,  and 
branches  more  freely.    The  leaflets 
are  smaller  and  are  somewhat  sen- 
sitive, closing  together  when  sud- 
denly touched.     The  flowers  are 
redish  yellow,  and  about  a  halfi 
inch  long.    There  are  from  six  to 
ten  seeds  in  each  pod,  and  a  thou- 
sand to  three  thousand  seeds  to 
the  plant.  It  matures  earlier  than 
most  weeds,  and  has  almost  per- 
fect provision  for  dissemination. 
The  pods  are  broad,  flat  and  seg- 
mented.   The  pod  does  not  split 
open,  but  breaks  into  as  many  seg- 
ments as  there  are  seeds,  a  portion       ^  ,      ^.     *    ^  ^r-. 

'      ^  Curly  Indigo.  Aeschynomene  Vir- 

remaining     around      each     seed.   gimca,  one-half  size,  showing  segmen' 

These  segments  are  about  square  tation  of  pods. 
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and  will  float  on  the  surface  of  the  water^'  and  become  very  widely 
distributed.  As  the  pods  near  matnrit}^,  a  severe  shock,  such  as 
would  be  given  by  the  stroke  necessary  to  cut  the  stem,  is  sufficient 
to  break  up  some  of  the  pods  into  their  respective  segments.  The 
portion  of  the  pod  surrounding  the  seed  is  of  a  corky  nature,  and  is 
comparable  to  a  life  preserver  about  the  seed.  The  seeds  are  floated 
away  on  the  flood  water,  or  falling  on  dry  land  are  subsequently 
trampled  into  the  ground  or  carried  away  By  the  flood  water  during 
heavy  rains,  and  may  be  lodged  at  a  remote  portion  of  the  field. 
In  early  spring,  wherever  drifted  trash  is  found,  seeds  of  curly 
indigo  are  apt  to  be  abundant. 

The  accompanying  cut,  reproduces  a  photograph  that  was 
taken  from  such  a  drift,  and  was  not  selected  as  being  the  most 
abundant  in  these  seeds  that  could  be  found.  It  was  an  average 
sample  from  the  field.    In  some  cases  the  drift  is  composed  almost 

entirely  of  these  seeds.  As  a  half 
cart  load  of  such  material  may 
sometimes  accumulates  in  one 
place,  it  would  be  advisable  to 
burn  all  such  trash  heaps,  instead 
of  scattering  them  with  the  plow 
and  turning  the  seeds  under. 
Quite  a  number  of  parties  told  the 
writer  that  they  had  not  observed 
that  these  trash  piles  contained 
seeds,  as  they  thought  they  were 
only  fragments  of  sticks.  This 
weed  grows  abundantly  in  many 
places  along  the  ditches  parallel 
with  the  railroads.  Vast  num- 
bers of  seeds  are  matured  along 
these  banks,  and  subsequently  washed  into  the  fields  further  back. 
The  planter  should  be  careful  to  destroy  all  growing  plants  of  the 
curly  indigo  where  either  currents  or  back  water  can  bring  the 
seeds  onto  the  rice  lands.  When  the  seeds  are  harvested  they  may 
pass  through  into  the  rice  and  cause  some  annoyance  at  the  mill. 

The  planters  in  Southwest  Louisiana  should  beware  of  this 
weed.  If  it  gets  started  there,  it  will  probably  prove  to  be  the  worst 
weed  they  could  introduce.    Unlike  the  large  indigo,  when  the 


From  pnotograph  of  drift  trash  on 
rice  field.   SmaU  quantity  spread  out. 
Sharp  angle  bodies  are  segments  of 
pods  of  "curley  indigo,"  one-half 
natural  size. 
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stem  is  cut  off,  new  branches  will  be  sent  out  from  below  and  s6on> 
mature  seeds. 

TADPOLE  GRASS^  WIGGLE-TAIL,  SPEAR  GRASS.  {RJiyflcllOSpora 

corniculata.    A.  Gray.) 

The  common  name  is  given  because  of  the  resemblance  of  the 
seed  to  tadpoles. 

This  plant  is  not  a  grass,  bnt  belongs  to  the  sedge  family.  To- 
one  not  accustomed  to  making  botanical  distinctions,  it  looks  very 
much  like  a  coarse  grass.  The  stems  are  from  two  to  four  feet 
high,  generally  just  a  little  higher  than  the  rice.  They  frequently 
occur  in  rather  large  clusters,  and  head  out  and  mature  seeds  a  week 
or  more  in  advance  of 
the  rice.  The  brownish 
red  color  of  the  heads 
renders  them  easily  seen. 
The  stem  and  leaves  die 
at  the  approach  of  win- 
ter, but  the  roots  live 
and  the  shallow  plowing 
practiced  in  the  rice 
fields  does  not  always 
kill  them  unless  the 
roots  are  left  well  ex- 
posed, or  pulled  out  by 
the  harrow.  The  plant 
produces  a  large  number 
of  seeds,  some  of  which 
are  shattered  before  or 
during  the  harvest.  The 
seeds  float  on  the  water 
and    may    be  widely 

spread  in  this  way.    The      "Tadpole    grass."   Rhynchospora  corniculata' 

broken  and  folded,  showing  abunaanL flower  clus- 
plants  are  found  m  all    ters  one-quarter  natural  size, 

parts  of  the  State,  although  in  many  places  it  is  not  abundant 
enough  to  make  it  a  serious  pest.  It  grows  normally  in  wet  places,, 
and  may  therefore  be  reduced  by  dry  crop  rotation.  It  is  not  very 
common  toward  the  front  of  the  river  plantations,  but  increases 
toward  the  swamp,  and  the  lowest  portions  of  the  fields  have  the- 
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■greatest  quantity  of  it.  It  is  frequently  quite  abundant  just  out- 
,side  the  area  cultivated,  and  from  such  places  in  many  instances  the 
seeds  find  their  way  into  the  fields. 

In  the  prairie  regions  it  is  found  along  nearly  all  the  ponds 
and  little  streams,  and  from  these  places  it  is  rapidly  spreading 
-as  the  adjoining  areas  are  brought  into  cultivation  in  rice,  giving 
favorable  conditions  for  development  of  the  sedge.  The  seeds  fre- 
quently go  through  the  mills  and  into  the  polished  rice.  It  is 
therefore  regarded  by  the  miller  as  a  bad  seed. 

Since  the  only  sure  way  of  getting  rid  of  the  stools  that  are 
already  formed  is  to  take  them  out  of  the  ground,  either  by  plowing 
and  repeated  harrowing  with  a  toothed  harrow,  or  pulling  them  out 
by  hand,  it  might  be  well  to  clean  the  field  of  all  the  old  plants  dur- 
ing the  late  fall  and  winter  when  other  work  cannot  be  done.  The 
stools  of  the  plant  are  easily  recognized  in  winter,  and  could  be  as 
easily  pulled  out  then  as  in  the  spring  after  the  crop  is  on  hand. 
BULL  GRASS.    {Panicum  agrostidiforme.  Lam.) 

Of  the  grasses  proper,  bull  grass  is  the  worst  in  rice.  Few  if 
any  fields  of  the  alluvial  lands  are  free  from  it,  and  it  is  common 
in  the  prairie  regions.  It  produces  thick,  stout  stems,  3  to  5  feet 
high,  stools  freely  and  branches  profusely,  making  this  one  of  the 
most  prolific  seed  bearers  of  all  the  grasses.  If  the  stem  is  cut  or 
broken  before  the  seeds  are  matured,  every  joint  below  the  injured 
place  may  send  out  a  branch  and  soon  mature  seeds.  The  stems 
become  as  large  as  a  man's  smallest  finger,  and  a  plant  that  has 
:stooled  freely,  and  come  to  maturity  where  not  too  closely  crowded, 
becomes  so  firmly  rooted  in  the  soil  that  one  man  cannot  pull  up  a 
bunch  of  it.  It  is  normally  a  water  grass,  and  it  is  a  very  difficult 
matter  to  get  the  start  of  it  sufficiently  to  hold  it  in  check  by  flood- 
ing. 

The  seeds  are  small  and  float  on  the  surface  of  the  water,  thus 
materially  aiding  in  the  wide  distribution  of  the  plants  that  will  be 
produced  during  the  following  year.  However,  as  the  seeds  are 
light,  the  fans  can  easily  separate  them  from  the  rice,  and  serious 
damage  is  done  to  the  growing  crop  only.  x\nother  feature  of  the 
adaptation  for  distribution  is  that  the  panicles  are  somewhat  after 
the  order  of  the  ^'tumble  weeds,"  and  after  becoming  detached  from 
^the  stem  are  rolled  considerable  distances,  by  the  wind,  scattering 
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Flowering  portion  of  "Bull  Grass,"  showing  method  of  branching  and 
seed  production,  one-fourth  natural  size. 

the  seeds  as  they  go,  affording  a  good  ilkistration  of  how  an  outside- 
area  may  be  a  constant  source  of  annoyance. 

This  weed  is  fonnd  along  the  ditch  banks  possibly  oftener  than 
any  other  weed,  and  it  would  be  economy  to  spend  some  time  to  se- 
cure its  destruction  wherever  it  may  be  found  adjacent  to  the  rice 
fields,  or  on  the  banks  of  ditches  leading  the  irrigating  water  to  the 
rice  fields. 

SMAET  WEEDS.    {Polygonum,  especially  P.  acre.) 

Smart  weeds  take  an  intermediate  position  in  the  list  of  bad 
rice  weeds.    They  normally  live  in  the  water,  and  in  exceptionah 
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instances  are  the  worst  weeds  on  a  plantation.  They  are  moder- 
ately abundant  in  most  places  that 
are  naturally  poorly  drained. 
They  are  apt  to  mature  a  crop  of 
seeds  after  the  rice  crop  is  har- 
vested, as  they  are  not  eaten  by 
stock  or  insects,  because  of  the 
bitter,  pungent  taste  of  the  leaf 
-and  stem.  Where  the  rice  is  har- 
vested with  a  sickle,  most  of  the 
weeds  are  avoided,  and  the  seeds 
do  not  accompany  the  rice  to  the 
mill.  -Where  machines  are  used 
for  harvesting  the  rice,  the  smart 
weeds  are  harvested  also,  and 
many  of  the  seeds  will  be  sent  to 
the  rice  mills.  They  do  not  both- 
-er  the  better  grades  of  the  finished 
product,  but  may  pass  into  the 
brewers  or  will  be  in  the  screen- 
ings. As  the  screenings  are  used 
for  feed  stuff,  there  is  a  possible 
danger  from  feeding  an  excessive 
-quantity  of  these  seeds.  The 
writer  has  not  been  able  to  find 
any  experiments  in  feeding  these 
seeds,  but  it  is  probable  that  the 
seeds  possess  to  some  extent  the 
acrid  principle  that  character- 
izes the  stem  and  leaves.  Screenings  containing  these  seeds  should 
therefore  be  fed  with  caution.  See  also  note  on  dissemination  of 
seeds  from  feeding. 

TURTLE  BACK.      (Commelina.  Virginica.) 

While  these  weeds  are  quite  bad  in  the  fields,  compared  with 
other  weeds,  they  are  possibly  not  as  detrimental  to  the  growing 
rice  as  the  seeds  are  to  the  threshed  grain.  'When  the  millers  are 
askd  what  is  the  worst  rice  weed,  from  the  millers'  standpoint, 
most  of  them  will  answer  that  in  the  river  rice  the  turtle  back  is 


Smart  weed.    Polygonum  functatum, 
two-thirds  natural  size. 
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5;tlie  worst,  because  it  is  the  hardest  to  separate.  This  plant  is  not 
abundant  in  Southwest  Louisiana,  and 
it  would  be  well  for  the  planters  there 
to  guard  against  its  further  spread. 
The  plant  resembles  a  grass,  but  the 
leaves  are  broader  than  in  most  grasses, 
and  there  is  a  blue  flower  in  the  angle 
betweeen  the  leaf  and  the  stem  at  all 
-of  the  top  joints.  Being  a  water  weed, 
flooding  does  not  kill  it  out.  The 
stems  are  rather  weak,  and  seldom 
stand  erect.  Some  of  them  find  sup- 
port by  resting  between  the  blade  and 
the  stem  of  the  rice,  and  manage  to 
.raise  their  summits  into  the  head  of 
the  rice.  They  have  no  tendrils,  neith- 
er do  they  twine  around  the  stem,  but 
often  become  well  entangled  with  the 
head,  so  that  the  harvester,  even  with  a 
sickle,  gathers  a  considerable  number 
of  them.  The  structure  of  the  seed 
pod  is  extremely  interesting  from  an 
economic  standpoint.  It  generally  has 
three  compartments,  tw.o  of  which  may 
open  after  maturity,  and  drop  the  bare  seeds,  one  or  two  from  each 
compartment.  The  third  cell  does  not  split  open  at  all,  but  with 
half  the  wall  of  each  of  the  other  cells,  forms  a  little  boat  in  which 
the  contained  seed  may  float  away  on  the  surface  of  the  water. 
This  portion  of  the  seed  pod,  with  the  inclosed  seed,  somewhat  re- 
sembles the  turtle  shell,  hence  the  common  name  "turtle  back.^^ 

The  plant  thus  provides  that  if  the  fruition  is  not  disturbed, 
two-thirds  of  the  number  of  seeds  matured  will  be  dropped  in  the 
vicinity  grown,  while  one-third  the  number  may  be  carried  to  new 
'homes  whenever  the  ground  is  flooded.  If  the  plants  are  harvested 
with  the  rice,  the  thresher  splits  the  pods  not  already  opened,  emp- 
tying two  of  the  chambers,  wiiile  the  third  sticks  close  to  the  in- 
■  closed  seed.    If  this  seed  is  not  well  matured,  or  the  wings  are  not 


"Turtle  Back,"  Commelina 
communis,  one-fourth  natural 
size. 

The  leaves  marked  b  each, 
contain  a  seed  capsule;  a  repre- 
sents a  seed  with  a  portion  of 
pod  adhering,  forming  what  is 
called  the  "Turtle  Back"  na- 
tural size. 
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broken  away,  the  fans  of  the  thresher  will  take  many  of  them  out^. 
and  the  mills  can  take  ont  the  remainder.  But  if  the  wings  are 
broken  by  the  cylinder  of  the  thresher/or  the  seeds  are  extra  heavy^. 
they  pass  into  the  hnllers  and  it  is  impossible  to  get  the  seeds'  out 
of  the  rice.  Of  the  seeds  from  the  splitting  cells  of  the  pod,  some 
are  separated  by  the  thresher.  The  smaller  ones  and  the  short  ones 
(when  two  are  in  one  cell,  they  are  short  with  one  square  end) 
mostly  go  with  the  screenings,  but  the  large  seeds  mostly  go  with 
the  polished  rice. 

To  one  not  acquainted  with  the  seed,  the  sight  of  them  at  once 
'suggests  that  mice  have  been  stooling  in  the  rice.  As  the  plants 
continue  to  grow  till  nearly  frost,  a  good  crop  of  seeds  may  be  ma- 
tured after  the  rice  is  harvested.  They  are  about  the  last  thing  in 
the  field  to  quit  growing  in  the  late  fall.  If  the  plants  are  broken 
from  the  roots  and  the  stem  comes  in  contact  with  wet  soil,  it  will 
take  roots  at  the  nodes  and  continue  to  grow. 

It  is  apt  to  mature  seeds  along  the  ditches  that  are  not  kept 
well  cleaned,  or  in  low,  wet  places  most  everywhere.  In  the  late 
fall  the  top  leaf  often  breaks  from  the  stem  with  the  pod  and  folds 
over  it,  and  the  whole  thing  floats  when  an  opportunity  is  offered. 
What  seems  to  be  a  short  folded  leaf  only,  contains  a  pod  with  from 
one  to  five  seeds.  In  examining  the  rice  fields  the  last  of  January, 
where  the  stubble  had  been  burned  in  the  fall,  the  ditch  banks  held 
a  great  many  leaves,  thus  enfolding  the  seed  pods.  They  had  prob^ 
ably  been  washed  in  from  outside  areas,  and  lodged  there. 

The  stem  begins  flowering  at  the  ends  of  the  branches,  the  last 
leaf  partly  enveloping  the  pod,  the  bud  in  the  axil  of  the  leaf  next 
below  then  develops,  becomes  the  main  stem,  produces  a  flower,  and 
the  same  process  is  repeated,  until  late  in  the  fall.  In  this  way  a 
large  quantity  of  seeds  are  produced  during  the  season. 

ALLiGATOii  HEAD.    (Diodia  tcres.) 

This  plant  gets  its  common  name  from  the  striking  resem- 
blance of  the  fruit  to  the  upper  jaw  of  an  alligator.  The  weed  is. 
quite  generally  distributed  over  the  State,  and  the  seeds  are  con- 
sidered among  the  worst  that  come  to  the  mills.    The  growing 
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plant  liowever,  can  hardly  be  said  to  be  one  of  the  most  detrimental 

to  the  growing  rice,  as  the 
weed  is  not  of  very  rank 
growth,  and  seldom  attains 
half  the  height  of  the  rice. 
It  is  most  abundant  where 
high  places  occnr  in  the 
fields,  and  if  the  rice  is 
standing  erect  at  harvest, 
and  the  stnbble  is  left  high, 
little  of  the  Alligator  Head 
is  harvested.  If  the  rice  is 
harvested  by  the  binder, 
and  the  blade  for  any  rea- 
son has  to  be  lowered,  these 
plants  are  cnt  and  carried 
along  in  the  bntts  of  the 
bundles,  and  in  this  way 
reach  the  threshing  ma- 
chine, and  the  seeds  are 
too  heavy  to  be  blown  out 
by  the  fans.  In  the  mills, 
the  fans  and  sieves  are  not 
able  to  separate  all  of  these 
seeds  without  considerable 
loss  of  rice.  The  seeds  are  about  as  tliick  as  a  rice  grain,  and  there-' 
fore  pass  into  the  better  grades  or  head  rice. 

It  produces  two  seeds  to  every  leaf,  between  the  leaf  and  the 
stem.  This  is  not  a  large  number  compared  to  what  some  of  the 
other  weeds  produce,  but  they  are  better  protected  and  are  provided 
for  keeping  up  their  number  by  the  increased  vitality  of  the  seeds. 
At  maturity  the  seed  pod  splits  into  two  equal  parts,  each  part  en- 
wrapping a  seed,  which  it  continues  to  enclose  till  germination. 
The  surface  of  the  seed  pod  is  covered  with  fine  hairs  that  are 
somewhat  repellant  to  water,  and  the  seeds  are  not  readily  wet. 
The  seeds  float  on  the  surface  of  the  water,  but  may  finally  become 
wet  and  sink  to  the  bottom.  As  the  seeds  are  about  the  color  of  the 
soil  they  are  not  easily  seen  and  are  not  apt  to  be  picked  up  by  birds. 


••AHigator  Head."  Diodiateres,  Drawing 
below  at  the  left  shows  the  seeds  at  maturity, 
slightly  larger  than  natural  size.  Two  up- 
per drawings  at  toe  right  show  e  ilarged  side 
and  back  view  of  the  "seed." 
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These  weeds  are  easily  held  in  clieck  if  proper  flooding  can  her 
secured  at  the  desired  time. 

As  it  is  a  very  hardy  weed,  fallowing  will  kill  it  out  only  when 
other  taller  and  thriftier  weeds  are  present  in  abundance  to  com- 
pletely overshadow  it.  Stock  grazing  these  weeds  sometimes  de- 
velop sore  lips  and  gums,  from  the  irritation  of  the  hair-like  spines^ 
that  develop  at  the'nodes  of  the  stem.  The  weed  is  of  the  same 
character  as  the  ''poor  Joe/'  or  "poverty  weed'^  of  the  hill  lands. 

Another  species  of  the  genus  is 

Diodia  Yirginiana. 
which  spreads  almost  flat  on  the  ground  or  sends  up  stems  obliquely 
to  a  height  of  a  foot  or  more.  This  weed  is  exceedingly  abundant 
in  most  fields  in  all  sections  of  the  State.  It  is  not  generally  re-. 
garded  as  a  very  bad  weed,  but  the  writer  thinks  its  importance  i& 
underestimated.  The  seeds  are  surrounded  by  a  thick,  soft,  corky 
covering,  which  renders  it  light,  and  the  fans  are  able  to  take  nearly 
all  lof  them  out  of  the  threshed  rice. 

As  soon  as  the  land  is  drained,  it  seems  to  start  out  from  almost 
everywhere  and  rapidly  matures  seeds.  Plants  that  have  survived 
the  flooding  grow  to  considerable  length,  rooting  at  the  nodes. 

bird's  eye.  [Scleria — Several  species.) 
These  plants  belong  to  the  sedge  family,  an^  look  very  much 
like  grasses.    Most  of  the  planters  call  them  grasses.    This  is 
another  instance  where  the  seeds  are  more  conspicuous  in  the- 
threshed  rice  than  the  weeds  in  the  field.    Thi  seeds  are  quite- 
spherical,  with  rough  surface  generally  white,  8nd  about  the  size 
of  a  number  six  shot.    Some  of  the  seeds  are  darker  and  larger.  , 
It  seems  almost  impossible  to  separate  all  of  tliem  from  the  head; 
rice.    Thorough  drainage  after  harvest  will  materially  aid  in  de- 
stroying these  weeds  as  they  are  pre-eminently  aquatic. 

MORNING  GLORY.    {Ipomoea  tamnifolia.) 

As  the  morning  glory  is  naturally  a  dry  land  plant,  it  is  a 
matter  of  some  surprise  to  find  it  so  frequently  in  the  threshed 
rice.    The  number  of  seeds  would  lead  one  to  think  the  plant 
much  more  abundant  in  the  field  than  it  really  is.    It  climbs  and; 
becomes  so  entangled  with  the  rice  that  nearly  all  the  fruiting- 


WINTER  CONDITION  OF  A  RICE  FIELD. 

Large  indigo  stands  out  prominently. 


LARGE  INDIGO  (SESBAN) 
Cut  with  cane  knife  before  burning 
the  stubble. 


A  SERIES  OF  HIGH  PLACES  IN  THE  FIELD,  NOT  FLOODED. 
Grown  up  in  "large  indigo"  (Sesban)  weeds. 


RICE  READY  FOR  THE  HARVEST. 
Large  indigo  stands  iiigh  above  the  rice. 
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Faspalum  Fluitans. 
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portion  is  harvested.  The  seed  pods  form  in  large  clusters,  and,, 
considering  the  size  of  the  seed,  each  plant  produces  quite  a  large 
number.  They  are  too  heavy  to  he  blown  out  by  the  fan  in  the 
thresher,  but  small  enough  to  go  through  the  sieves.  From  these 
reasons  probably  a  greater  per  cent  of  the  seeds  pass  into  the 
tlireshed  rice  than  any  other  weed  seed.  It  may  be  seen  how  com- 
paratively few  plants  in  the  field  may  show  up  a  good  number 
of  seeds  at  the  mill.  'The  mills  can  separate  most  of  them,  but 
some  ,  of  them  are  apt  to  pass  into  the  higher  grades  of  rice  and 
cause  diminution  in  the  price  it  would  otherwise  command.  The 
seeds  have  no  special  adaptation  for  distribution,  and  the  plant 
should  not  be  very  difficult  to  control.  Timely  flooding,  and  s& 
little  hand-weeding  in  the  high  places,  should  -hold  the  morning 
glory  in  check. 

WATER  GRASS.     (Pospalum  fluitans.) 

This  grass  grows  only  in  the  water  or  on  very  wet  soil.  At 
present  it  is  abundant  only  in  a  few  places,  and  is  now  giving 
more  trouble  in  the  canals  than  in  the  fields.  It  is  of  very  rank 
growth,  the  stems  floating  in  the  water  and  attaining  a  length  of 
many  feet.  The  stems  and  bases  of  the  leaves  are  very  spongy  im 
texture,  the  spaces  being  filled  with  air,  which  renders  the  stem 
quite  buoyant.  The  plants  are  generally  attached  to  the  soil  at 
the  base,  but  continue  to  live  if  broken  away  from  the  first  roots. 
In  fact,  roots  are  sent  out  from  every  node  that  may  take  hold 
in  the  soil  if  they  come  in  contact  with  it.  It  starts  from,  the 
banks  and  rapidly  "spreads  toward  the  center  of  the  canals,  until 
the  entire  mat  will  reach  thirty  or  forty  feet  from  the  bank.  In: 
some  instances  it  becomes  so  abundant  as  to  impede  the  flow  of 
water  to  such  an  extent  that  it  becomes  necessary  to  remove  the 
grass  from  the  main  channels  by  raking  it  to  shore.  This  has  been 
done  by  hand.  A  little  ingenuity  on  the  part  of  some  one  may  re- 
sult in  a  rake  operated  by  mules  on  the  levees. 

Since  the  grass  does  not  ripen  seed  until  late  summer,  it  may 
be  much  easier  to  control  it  than  if  it  seeded  early.  If  the  canals 
are  drained  as  soon  as  possible  after  the  last  water  has  been  drawn 
on  the  fields,  most  of  it  can  be  destroyed  before  seeds  have  matured. 
It  may  be  necessary  to  mow  the  grass  and  burn  it. 

The  plant  is  an  annnal^^  and.  if  it  is  prevented  form  seeding. 
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it  Wll  soon  be  exterminated.  If  tlie  seeds  are  allowed  to  mature, 
they  may  be  washed  to  the  adjoining  fields  supplied  with  water 
from  this  canal  and  become  a  source  of  trouble  there.  While  this 
grass  has  not  yet  proven  to  be  a  bad  field  weed,  there  is  reason 
to  look  with  suspicion  on  it.  As  pieces  broken  from  the  stems 
will  continue  to  grow,  it  would  be  advisable  to  maintain  a  boom 
floating  on  the  surface  of  the  water  to  catch  what  pieces  are  floating 
before  they  reach  the  water  gate. ' 

Where  it  is  just  getting  started,  effort  should  be  made  to  ex- 
terminate it  at  once. 

The  accompanying  picture  was  taken  in  July,  and  the  canal 
is  about  seventy  feet  wide,  the  grass  having  extended  in  about 
fifteen  to  twenty  feet  from  each  bank. 

WATER  GRASS.    (Pospalum  virgatum.) 

•This  grass  grows  tall  and  erect  in  bunches,  and  is  found  to 
some  extent  in  nearly  all  the  rice  fields,  especially  in  Southwest 
Louisiana,  where  it  is  native  to  the  prairies.  It  can  be  killed  by 
flooding,  if  covered,  and  the  seeds  are  nearly  all  removed,  with- 
out difficulty,  by  .the  mills.  It  is  one  of  the  most  common  seeds 
in  the  screenings.  Stock  are  not  very  fond  of  it,  and  it  will  mature 
seeds  in  pastured  fields  if  there  are  any  other  grasses  in  sufficient 
quantity  to  maintain  the  animals. 

MOSS  WEEDS. 

There  are  several  species  of  small  sedges  that  grow  to  a  height 
of  one  to  four  inches  that  make  quite  a  dense  turf  on  the  fields. 
These  are  of  little  injury  to  the  rice  directly,  but  they  make  a  sod 
that  is  difficult  to  break  up  so  as  to  get  the  soil  in  the  best  condi- 
tion for  sowing.  They  make  their  growth  during  the  fall  and 
winter  and  early  spring.  'Probably  the  best  way  to  deal  with 
these  weeds  is  to  plow  them  under  as  early  as  possible,  giving  the 
sod  time  to  rot  before  preparing  the  land  to  receive  the  rice,  f 
Thorough  drainage  will  help  to  destroy  them,  as  they  are  all  plants 
that  require  a  wet  soil. 

SEA  WEED.    (Pongatium  zeylanicum.) 

During  the  summer  of  1903  quite  a  good  deal  of  newspaper 
discussion  regarding  a  so-called  new  weed,  designated  as  "sea 


weed/'  caused  considerable  uneasiness  in  some  localities.  Upon 
an  investigation  it  was  found  that  the  weed  was  an  imported 
.-species,  probably  brought  in  with  imported  seed.  The  weed  has 
been  in  the  State  ff  or  a  numbr  of  years,  and  is  now  distributed  all 
<over  the  prairie  section.  It  has  attracted  much  more  attention 
>this  year  than  ever  before,  but  there  seems  to  be  no  more  occasion 
to  be  alarmed  over  it  than  there  is  regarding  some  of  the  weeds  that 
have  been  in  the  State  all  the  time.  While  a  few  cases  are  to  be 
^found  where  the  crop  has  been  abandoned  to  this  weed,  the  news- 
,paper  .reports  were  very  much  exaggerated  and  were  not  justified 
by  the  facts. 

The  weed  is  a  vigorous  grower,  has  a  hollow  stem,  smooth 
slick  leaves  and  stem.  The  flowers  are  not  conspicuous,  owing  to 
the  fact  that  the  corolla  drops  off  without  becoming  fully  ex- 
ipanded,  and  only  a  few  of  them  are  to  be  found  on  the  spike  at 
"One  time.  The  seed  capsules  are  borne  in  dense  spikes,  terminat- 
ing the  branches.  The  capsules  break  around  the  side  and  dis- 
.^harge  vast  numbers  of  very  fine  seeds  that  float  on  the  water  till 
they  are  thoroughly  wet.  This  is  probably  their  chief  dependence 
'for  distribution. 

The  seeds  have  in  all  probability  been  imported  with  Honduras 
■rice,  but  the  writer  has  not  been  able  to  learn  whether  the  weed  is 
•  a  serious  pest  in  its  native  home. 

MISCELLANEOUS  WEEDS. 

Besides  the  weeds  mentioned  in  the  foregoing,  there  are  a 
;great  many  others  that  are  found  to  some  extent,  and  even  abundant 
in  some  places.  In  fact,  some  individuals  have  told  me,  and 
■doubtless  others  will  say  that  the  weed  that  gives  them  the  most 
trouble  is  not  included  in  the  above  list.  If  such  is  the  case,  it 
is  because  the  weeds  are  not  generally  distributed,  or  universally 
'bad.  It  is  believed  that  from  the  large  number  of  rice  fields  vis- 
ited, and  from  the  samples  of  rice  and  screenings  taken  from  almost 
-all  of  the  mills  of  the  State,  we  have  secured  a  fairly  accurate 
opinion  of  the  distribution  of  the  worst  weeds.  To  enumerate  and 
describe  all  those  that  are  bad  would  hardly  be  justifiable.  If 
^efforts  are  directed  against  the  ones  described'  according  to  the 
most  rational  methods,  the  same  methods  will  serve  for  whatever 
-othersthere-may.be. 
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PART  III. 


THE  CHEMIGAIL  COMPOSITIOIsr  AND  FEEDIJSra  VALUE 
OE  RICE  PRODUCTS. 


By  C.  A,  Browne,  Jr. 

The  study  of  rice  products  in  Louisiana  was  begun  at  the  Ex- 
periment Station  in  1887.  In  Bulletin  No.  9  of  that  year  a  num- 
'her  of  analyses  of  rice  bran  and  rice  polish  are  reported,  and  atten- 
tion is  called  for  the  first  time  to  the  feeding  value  of  these  pro- 
ducts. Two  years  later  Prof.  B.  B.  Ross  made  a  very  complete 
■study  of  the  chemical  composition  of  all  the  various  products  of  the 
rice  industry.;  the  results  of  this  work  are  found  in  Bulletin  No.  34 
-of  the  station  publications. 

Owing  to  the  remarkable  increase  in  the  rice  industry  in  Lou- 
isiana during  the  last  few  years  and  the  corresponding  increase  in 
the  use  of  the  various  rice 'by-products  as  feeds  for  farm  animals,  a 
^further  study  of  these  materials  was  deemed  necessary. 

Before  taking  up  the  chemical  composition  and  feeding  value 
•of  the  various  rice  products,  a  brief  description  of  the  structure  of 
the  rice  kernel  and  of  the  commercial  process  of  milling  will  not  be 
^out  of  place. 

STRUCTUEE  OF  THE  RICE  HULL  AJTD  KERJfEL. 

The  rice  grain,  as  it  comes  from  the  thresher  and  as  it  is  sent 
^to  the  mill,  consists  of  the  kernel  with  its  outer  hull  or  husk,  the 
two  being  easily  separated  from  one  another.    The  hull  is  tough 
and  fibrous,  and  impregnated  with  siMca.    Examined  under  the 
microscope,  the  hull  :is  -seen  to  consist  on  the  outer  surface  of 
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groups  of  parallel  rows 
ly  joining  one  another, 
neath  these  surface  cells 
ning  lengthwise  the  hull. 


of  jagged,  comb-shaped  cells,  close- 
with  their  joints  interlapping.  Be- 
is  a  compact  tissue  of  fibers  run- 
A  magnificent  section  from  a  fragment 


of  rice  hnll  is  shown  in  the  accompanying  figure  {Fig  i)  ;  the  ap- 
pearance is  so  characteristic  that  the  presence  of  ground  rice  huUs- 
in  adulterated  feeds  may  be  easily  detected.    When  the  hull  is  cut 
in  cross  section,  the  surface  is 
seen  under  the  microscope  to 
present  a  scolloped  appearance, 
as  shown  in  the  photomicro- 
graph.    These  elevated  por- 
tions overlie  the  fibre- vascular 
bundles  of  the  hull,  and  at  in- 
tervals are  capped  with  mi- 
nute spines.    These  spines  are 
quite  transparent,  like  glass, 
and  are  largely  composed  of 
silica.     The  photomicrograph 
shows  these  spines,  as  seen  in 
a  longitudinal  section  of  the 
rice  hull.    They  can  be  seen 
on  the  margin  of  the  divisions 
of  the  hull  without  cutting  sec- 
tions.   These  jagged  edges  make  the  hulls  feel  rough  when  rubbed 
over  one's  finger.    It  can  i^eadily  be  seen  how  an  excess  of  rice  hulls 
in  the  stomach  of  an  animal  would  cause  extreme  irritation  to  the 
delicate  lining  of  the  wall. 

The  rice  kernel -or  grain  has  the  general  structure  of  other 
cereal  grains,  though  differing  somewhat,  in  outward  appearance. 
The  surface  of  the  rice  grain  is  slightly  marked  with  longitudinal 
depressions,  which  give  it  a  fluted  appearance;  at  one  end  is  found 
the  germ  containing  the  plant  embryo,  not  embedded  in  the  grain, 
but  freely  exposed.  The  germ  is  therefore  very  easily  rubbed  off 
in  the  process  of  milling,  the  little  nick  at  one  end  of  the  polished 
grain  marking  the  place  where  it  was  located.. 


Highly  magnified  comb  shaped 
cells,  surface  view  of  rice  hull.. 
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LONGITUDI^^AL  SECTION  OF  RICE  GRAINT. 

1 —  Cuticle  of  Grain. 

2 —  Aleurone  or  Protein  Layer. 

3—  Starch  C  ells. 
Germ. 


TKAIS'S VERSE  SECTIOX  OF  RICE  GRAIN" 

1 —  Cuticle  of  Grain. 

2 —  Aleurane  Layer. 

3—  Starch  Sells. 

4 —  LongiiudiU  il  Depression  in  Grain. 


On  examining  under  the  microscope  a  thin  section  cut  througH 
the  surface  of  the  rice  graih^  a  numiber  of  tissnes  are  discovered. 
There  is,  first,  the  outer  skin,  composed  of  diiferent  layers,  as  indi-  . 
<3ated  in  the  drawing.  (See  illustration.  Fig  5  and  6).  Beneath  this 
cuticle  is  found  a  second  tissue,  the  so-called  protein  layer,  the  cells 
of  which  are  stored  with  protein  and  oil.  Under  the  protein  layer  is 
the  oentral  portion  of  the  grain,  quite  uniform  in  structure,  the  cells 
lieing  all  filled  frith  starch.  The  starch  grains  of  rice  are  spheroidal  * 
in  shape  and  are  composed  of  many  polyhedral  granules.  The  grains 
present  a  very  characteristic  appearance,  when  seen  under  the  mi< 
croscope,  shown  in  Figure  4.  *  I 
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Highly  magnified  view  of  sec- 
tion cut  across  the  long  axis  of 
rice  grain.  Cell  layers  corres- 
pond to  lettering  of  cut  on  right. 


Longitudinal  section  of  rice  gram^ 
magnified  about  900  times. 

cu— Cutiele  layer, 
c— Layer  showing  green  coloring  matter 
in  young  grain,  starch,  etc.,  later  be- 
comes partially  absorbed- 
s_Severa!   layers  of  cylinderical  cells^ 

containing  some  starch. 
X— Layers  not  well  defined, 
o_Layers  of  cells  along  which  the  hull 
seperates  from  the  grain  in  mining. 
Al— Aleurone   layer,    rich  in    proteins ^ 
much  of  which  is  ground  off  in  the 
bran  and  polish. 
sx-Starch  sells  which  continue  to  center 
of  grain. 


Starch  grains  of  rice  highly  magnified. 


?  MILLING  PEOCESSES. 

To  understand  the  manner  in  which  the  various  rice  products 
are  obtained,  the  following  description  of  the  milling  process  i& 
given,  this  being  taken  in  part  from  Bulletin  No.  24.. 
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The  rice  is  threshed  in  the  .straw  by  a  thresher  similar  to  the 
'One  used  to  thresh  other  small  grains.  It  is  now  rongh  rice  and  is 
■sold  in  this  condition  to  the  millers.  The  rough  rice  is  first 
■screened  to  remove  all  ioreign  ;particles  and  then  passed  to  the  mill- 
ing stones  where  the  outer  fhusk  is  removed.  Leaving  the  stones 
the  material  passes  into  horizontal  screens^,  and  through  shakers  and 
fans,  where  the  hulls,  chaff,  broken  and  whole  kernels  are  mechan- 
ically separated. 

The  next  process  in  the  treatment  of  the  whole  kernels  is  the 
decorticating  process.  This  was  formerly  done  by  pounding  the 
grain  with  large  wooden  pestles,  weighing  about  400  pounds,  in 
large  mortars  also  made  oi  wood  and  holding  from  four  to  six 
bushels.  Of  late  years  the  mortar  and  pounder  have  gone  out  of 
use,  a  small  machine,  called  the  "huller"  having  been  substituted. 
The  huller,  which  resembles  a  large  sausage  machine  in  outward  ap- 
pearance, consists  of  a  short  horizontal  cast  iron  cylinder  fitted  with 
ribs  on  the  interior  surface.  A  shaft,  also  provided  with  ribs,  re- 
volves inside  this  cylinder.  The  rice  enters  through  a  funnel  at 
one  end  and,  passing  through  the  machine,  the  friction  against  the 
ribs  removes  the  outer  cuticle  and  much  of  the  gluten  layer  of  the 
grain,  together  with  the  germ.  The  material  next  passes  through . 
screens  and  fans,  where  the  bran  or  meal  is  removed  from  the  clean 
grain.  The  latter  is  now  ready  for  the  final  process — polishing, 
which  is  necessary  to  give  the  grain  the  pearly  lustre  so  much  de- 
sired. This  is  effected  by  rotating  the  rice  in  cylinders  of  wood  and 
wire  gauze  whose  surface  is  covered  with  pieces  of  moose  hide  or 
sheepskin,  tanned  and  worked  to  a  high  degree 'of  softness.  In  the 
polishing  the  powdery  film  of  gluten  and  starch  cells,  visible  on  the 
grain  after  removing  the  bran,  is  rubbed  off,  and  the  fine  flour  thus 
obtained  constitutes  rice  polish.  From  the  polishers  the  rice  goes 
to  the  separating  screens,  with  meshes  of  different  size,  where  it  is 
separated  into  its  appropriate  grades. 

YIELD  OF  PRODUCTS. 

Dr.  S.  A.  Knapp,  in  his  ''Eeport  on  Eice  Culture''  (Bulletin 
-22,  U.  S.  Dept.  Agriculture,  Division  of  Botany),  gives  the  fol- 
lowing results  from  two  rice  mills ;  the  figures  show  pounds  of  pro-^ 
ducts  per  barrel  of  162  pounds:  . 
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Mill  1,200  barrels 
daily  capacity. 
GRADE.  g^g^  j^^^  Poorest  lot. 

Pounds*  Pounds. 

Ko.  1,  or  head  rice  (un- 
broken grains   ...91.32   ■ 

No.  2,  or  broken  rice  15.30  59.82 

Brewers'  rice,  very  broken,  6.28  3.78 

Bran  20.00  40.00 

Polish                                8.00  46.00 

Hulls   21.10  42.40 


Mill  200  barrels- 
daily  capacity 
Best  lot.  Poorest* 
Pounds.  Pounds^ 


60.00 
30.00 
10.00 
25.00 
5.00 
32.00 


60.0a 
15.0(> 
35.00 
8.00 
44.00 


162.00  162.00 


162.00-  162.00- 


ANALYSES  OF  RICE  PRODUCTS. 

Yery  complete  analyses  of  the  various  products  of  the  Lou- 
isiana rice  industry  were  made  in  1889  by  Prof.  B.  B.  Boss.  The- 
results  of  his  work  are  given  in  the  following  table,  which  is  taken 
from  Bulletin  No.  24. 

ANALYSES  OP  RIGE  PRODUCTS.  (BoSS.) 


SAMPLE. 

Water   1 

> 

CO 

p- 

Fat.  1 

Crude  Piber 

Crude  Pro- 
tein  

Carbohy- 
drates   

Total  Nitro- 
gen  

> 
§1 

:  C2' 

Triie  Prci- 

1.  Rough  rice  

10.95 

5.45 

2.58 

9.28 

7.44 

64.30 

1.19, 

1.134 

7.09^ 

S.  Rice  from  the  stones. . . 

12.12 

2.55 

2.10 

3.03 

,  8.09 

72.11 

1.295 

i.295 

8.0» 

12.42 

2.38 

2.50 

2.55 

8.14 

72.01 

1.30 

1.274 

7.96 

10.67 

11.00 

9.97 

10  95 

11.29 

46.02 

1.806 

1.708 

10.67 

5,  Rice  from  cooling  floor. 

12.75 

0.82 

1.05 

0.72 

7.74 

76.92 

1.24 

1.13 

7.44' 

6.  Polish   

10.6:3 

5.45 

7.m 

2.-62 

10. 9U 

63.34 

1.75 

1.736 

10.85 

12.85 

0.73 

0.38 

0.47 

7-52 

78.05 

t.S04 

1.143 

7.17 

8.  Hulls  

8.27 

13.85 

0.85 

88.15 

.2.8.) 

34.99 

AQ 

.46 

g.8d 

8.97 

19.97 

1.87 

32.25 

4.72 

3S.21 

.756 

.756 

4.73 

Analyses  of  various  rice  products  from  Louisiana  rice  mills, 
made  during  the  past 'year  at  the  Sugar  Experiment  Station,  by 
Browne  and  Chiquelin,  are  also  given: 

(Browne  aad  Chiquelin.) 


ANALYSES' OF  RICE  PRODUCTS. 


Ric«  strftW. 

Rice  hulls. 


Rice  me»l  (P«f «  no 


hwll», 


Rice  bran  ^1«  ptr  cent, 

cent  grlt«)  

Rice  bran*  ,  

Rice  polish  («f  pw  gri»8) 

Rice  polish*  ;  —  

Raw  rice  

polished  rice  


10.84 
8.57 

t.e4 

10.01 

ii.i;; 

10.7; 


0.4) 
U.eO 

f.»l 

9.02? 

«,e5 


itt 

U.iSi 
8.07 
S.<fJ 
2 


».8i 

IS.'rt 

9.98 
».tG 

11.  oe 


41.  W 

9,ei 
i4.y& 

11.00 
3.76 

l.BO 


si 


SB.81 

S7.^8 
0.49 


4  h3 


18.80 


4i.i^  S$.42 

ftS.97 
00.14 


54.82 


77.5& 


15.*4 
r7!#4 


(.•5 

i.ii 


SamplcB  from  rlce'mlUg  al  Cr».wl«y,  La.,  hulls  and  gKllt  n«l  ««mniittt4. 
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Varying  amounts  of  hulls  and  grits  are  found  in  the  com- 
mercial bran  and  polish,  so  that  these  products  never  possess  a 
fixed  composition. 

Very  complete  analyses  of  products  from  the  South  Carolina 
rice  mills  have  been  made  by  C.  C.  McDonnell  of  the  South  Carolina 
Agricultural  Experiment  Station.     (Bulletin  No.  59,  1901.) 

The  utilization  of  rice  straw  and  rice  hulls  as  stock  for  paper- 
making  has  been  proposed.  Eice  straw  and  hulls  are  largely  com- 
posed of  cellulose,  lignin,  and  pentosans  or  gum.  The  lignin 
and  pentosans  (mostly  xylan  with  a  little  araban),  are  largely 
removed  in  the  preparation  of  paper  pulp  by  digesting  with  alka- 
lies, leaving  an  impure  cellulose.  This  cellulose  may  be  further 
purified  by  bleaching..  The  percentage  of  bleached  pulp  (dried) 
obtained  from  rice  straw  and  rice  hulls  is:  Straw,  44.21  per  cent, 
and  hulls  43.09  per  cent.  The  ash  constituents  of  the  hulls  and 
straw  were  almost  completely  removed,  leaving  a  pulp  well  adapt- 
ed for  paper  stock. 

THE  FEEDING  VALUE  OF  RICE  PRODUCTS. 

The  rice  feeds,  as  they  are  sold  in  Louisiana,  may  be  divided 
into  four  general  classes — rice  hulls,  rice  meal,  rice  polish  and 
commercial  rice.  bran. 

1.  Rice  Hulls,  which  are  sold  either  in  the  coarse  condition 
or  ground.  In  the  latter  form  they  are  marketed  usually  as  ^^husk 
meaF  or  "star  bran.''  Considerable  quantities  of  this  product  are 
exported  to  Germany.  As  a  stock  food  they  have  absolutely  no 
feeding  value,  and  are,  in  fact,  injurious,  as  will  be  shown. 

3.  The  Rice  Meal. — This  is  the  pure  bran,  and  properly 
speaking,  should  be  so  designated.  It  is  the  most  nutritious  of  the 
rice  feeds,  containing  the  most  protein  and  fat. 

8.  The  Rice  Polish. — This  contains  less  fat  and  protein 
than  the  Mcal,  but  a  higher  percentage  of  starch.  In  addition 
to  its  use  as  a  cattle  food,  rice  polish  has  been  employed  to  some 
extent  as  a  stuffing  material  in  the  manufacture  of  sausage.  A 
considerable  part  of  the  polish  made  in  this  country  is  exported 
to  Germany,  where  it  is  used  in  large  quantities  for  manufacturing 
buttons.  Paraffin,  and  also  powdered  talc,  have  been  employed 
in  connection  with  the  polishing  of  rice.    The  fear  of  a  possible 
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contammafion  witli  such  polislimg  agents,  and  the  occasional  find- 
ing in  the  polish  of  fragments  of  wire,  broken  off  from  the  screens 
and  brushes,  have  produced  in  some  instances  a  prejudice  against 
the  use  of  rice  polish  as  a  feeding  material. 

4.  Commercial  Kice  Bran.— What  is  usually  sold  under  the 
name  of  rice  bran  in  Louisiana,  is, a  mixture  of  the  pure  bran 
with  varying  amounts  of  hulls,  the  quantity  of  the  latter  being 
sometimes  as  high  as  70  per  cent.  • 

RICE  HULLS  AND  THEIR  FEEDING  VALUE. 

An  inspection  of  the  analyses  of  rice  hulls  given  in  precede 
ing  tables  shows  that  these  have  but  a  low  percentage  of  protein 
and  fat,  and  that  the  percentage  of  woody  matter  is  high.  In 
addition  to  that  the  tissues  of  the  hull  are  heavily  impregnated 
with  insoluble  silica  (12.15  per  cent),  which  renders  the  work  of 
•digestion  very  hard.  But  a  greater  objection  to  rice  hulls  for 
feeding  purposes  is  the  element  of  danger  which  attends  their 
use.  The  hull  of  the  rice  is  not  only  itself  very  coarse  and  rough, 
but  the  hard  silicified  fibers,  which  make  it  up,  are  exceedingly 
barsh  and  sharp  (See  Fig.  1  above),  so  that  when  the  hulls  are 
eaten  in  any  quantity  an  intense  irritation  is  provoked  m  the  deli- 
cate membranes  which  line  the  stomach  and  intestinal  tract. 

An  interesting  case  illustrating  the  danger  resulting  from 
feeding  rice  hulls  recently  came  to  light  in  Stamford,  Texas. 
Swenson  Bros.,  large  feeders  of  cattle,  attempted  to  use  rice  hulls 
■  to  supply  part  of  the  roughage,  and  immediately  began  to  be 
troubled  with  their  animals  vomiting..  A  considerable  corre- 
spondence took  place  between  these  feeders  and  Dr.  Stubbs  m  re- 
gard to  the  matter.  The  following  summary  of  the  case  is  given : 
Swenson  Bros.,  finding  that  the  vomiting  did  not  cease,  sent  on 
samples  of  the  vomit  and  excreta  fro;n  the  sick  animals.  Dr. 
Dalrymple,  veterinarian  of  the  Experiment  Station,  made  an  ex- 
amination of  these,  and  reported  as  follows: 

Veterinary  Department,  State  Experiment  Station, 
Baton  Eouge,  La.,  March  34,  1903. 
Dr.  Wm.  C.  Stubhs,  New  Orleans,  La.: 

My  Dear  Sir— The  specimens  of  feces  and  vomitus  were  re- 
ceived this  morning,  both  of  which  I  examined.    I  noticed  that 
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some  of  the  rice  hulls  in  the  vomitus;  were  still  stiff'  and"  pointed 
although  they  had  been  in  this  moist  .material,  and  which 
is  still  ver}^  moist,  ever  since  it  came  from  the  stomach.". 
In  the  dried  specimen  of  feces  they  were,  of  course,  as  hard,  I 
should  sa}^  as  before  they  were  partaken  of  by  the  animal.  There 
•  appeared  to  be  a  great  quantity  of  the  hulls  intact,  which  would  in- 
dicate that  they  had  escaped  mastication,  which  condition  shows 
up  well  in  the  feces,  where  one  -would  think  they  ought  to  have 
been  in  jiuch  finer  division  after  having  undergone  a  second  mas- 
tication. I  took  some  of  the  hulls  between  my  finger  and  thumbs 
pressing  lengthwise  on  the  hull,  and  the  ends  pricked  almost  like  • 
a  needle.  Of  course,  when  first  swallowed,  the  hulls  would  be 
much  more  irritating  to  the  delicate  stomach  walls.  Taking  the 
history  of  the  case,  as  given  by  Swenson  Bros.,  and  if  you  cannot 
suggest  any  chemical  irritant  in  the  mass  of  food  material,  as  a. 
whole,  I  believe  the  most  feasible  diagnosis  would  be,  as  stated 
in  my  previous  communication,  gastric  irritation  produced  mechan- 
ically by  the  hard,  fibrous  and  pointed  condition  of  the  hulls,  due- 
to  their  being  swallowed  in. that  condition,  and  not  sufficientlj. 
reduced  and  softened  to  prevent  their  irritating  effect  upon  the- 
delicate  nerve  filaments  in  the  mucous  membrane  in  the  gastric- 
walls.    Very  respectfully, 

W.  H.  DALEYMPLE. 

Swenson  Bros,  reported  that  several  bulls  died  during  the- 
f ceding  of  rice  hulls.  In  dissecting  one  of  these  the  paunch  was^ 
found  distended  with  rice  hulls,  although  none  had  been  eaten  in 
two  weeks.  In  cases  where  hulls  were  omitted  from  the  feed  the- 
vomiting  of  the  animals  ceased. 

TtlE  ADULTERATIOInT  OF  RICE  BRAK  WITH  RICE  HULLS. 

The  experience  of  Swenson  Bros.,  just  recorded,  is  of  especial 
value  as  illustrating  -the  dangerous  effects  of  feeding  rice  hulls*; 
yet.  these  hulls  are  constantly  being  fed  throughout  the  South,  in 
many  cases  probably  without  its  being  known.  The  hulls,  whick 
are  separated  first  of  all  in  the  process  of  milling,  are  frequently 
ground  up  and  then  incorporated  with  rice  bran,  or  else  sold  as 
a  filler  to  other  parties,  who,  no  doubt,  employ  them  in  the  manu- 
facture of  the  various  mixtures  now  sold  everywhere  as  commer- 
cial stock  feeds.    .Our  feeders  cannot  be  cautioned  too  strongl]^ 
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sgainst  these  brands  of  mixed  feeds,  as  all  sorts  of  refuse  and 
miller's  waste  frequently  enter  inro  their  composition.  The  best 
plan  is  always  to  buy  pure  unmixed  feeds,  and  when  mixing  is  to 
be  done,  do  it  yonrself. 

The  practice 'of  mixing  Imlls  and  rice  meal,  which  is  really 
the  most  nutritious  portion  of  the  rice  for  feeding,  should  there- 
fore be  disconraged.  Even  as  a  matter  of  economy,  aside  from 
all  other  objections,  feeds  adulterated  with  hulls  should  not  be 
purchased.  Althongh  the  direct  cost  per  ton  of  the  adulterated 
feed  may  seem  less,,  the  feeder  is  really  paying  proporfionately 
much  more  for  the  amount  of  nittrimenr  actually  received  than 
he  wonld  pay  if  the  pure  feed  had  been  bought.  It  should  be 
stated,  however,  in  this  connection,  that  it  has  been  found 
impossible  thus  far  in  the  milling  of  rice  to  manufactttre  a  bran 
or  meal  absolutely  free  from  hnlls.  Small  quantities  of  the  latter 
Tvork  their  way  into  the  bran  unavoidably.,  and  this  seems  to  be 
particularly  true  of  the  more  modern  processes  of  milling,  where 
^Tnilling'''  machines  are  used  instead  of  the  old  "'^pounders.'' 

It  is  higlily  desirable  that  some  standard  be  established  for 
rice  bran  that  purchasers  may  be  protected  against  an  imserupn- 
lons  adulteration  of  the  product  with  hnlls.  A  maximitm  per- 
centage should  be  set  for  the  quantity  of  hulls  considered  unavoid- 
able in  the  milling  process,  and  all  brans  exceeding  this  maximum 
shotild  be  regarded  as  adulterated.  The  amount  of  hulls  that 
may  work  their  way  into  the  bran  seems  to  vary  somewhat  with 
the  quality  of  the  rice :  in  tlie  opinion  of  some  rice  millers,  10  per 
cent  of  hulls  would  be  a  very  Sitfe  maximum  to  allow.  Samples 
of  good  rice  bran  by  the  new  process,  analyzed  at  the  Louisiana 
Station,  were  found  to  contain  only  about  5  per  cent  hulls,  so  that 
.  10  per  cent  would  seem  to  be  a  liberal  allowance. 

Judging  from  the  results  of  reliable  analyses,  rice  bran  should 
contain  at  least  12  per  cent  protein  and  12  per  cent  fat,  though 
an  excessive  amount  of  grits  or  broken  rice  migiit  reduce  these 
figures.  In  fixing  a  standard  more  stress  should  be  laid,  there- 
fore, upon  the  maximum  of  fiber  and  ash.  Rice  bran  excc-eding 
10  per  cent  fiber  or  9  per  cent  ash  should  be  regarded  with  sus- 
picion. These  limits  are  suggested,  however,  only  tentatively,  as 
the  analyses  of  many  samples  from  difierent  mills  is  necessary  be- 
fore a  standard  can  be  fixed.  ^ 


440 


The  analyses  of  a  number  of  adulterated  rice  brans,  analyzed 
.at  the  x\udubon  Park  Experiment  Station,  are  given  in  the  follow- 
ing taljle : 

AXALYSES  OF  ADULTERATED  RICE  BRAXS.  ..1 


SAMPLE. 

Fat  ' 

Fiber  

Carbohydrates .. 

Per  cent,  hulls 

added  

1 

8.70 

11.00 

14.39 

9.13120.84 

35.94 

36.1 

9 

9.82 

4.58 

14.29 

6.32 

31.36 

33.63 

71.2 

3 

10.04 

10.60 

9.27 

10.00 

17.49 

42.60 

25.0 

4 

9.14 

11.52 

7.89 

11.14 

13.38 

46.93 

11.3 

5 

8.34 

13.50 

11.3? 

11.98111.67 

43.25 

5.6 

6 

9.65 

10.38 

11.38 

9.34 

14.41 

44.84 

14.7 

7 

13.32 

10.12 

17.45 



25.0 

The  formula  employed  for  calculating  adulteration  is — ■ 
Per  cent  hulls  =  3.33  ><  (per  cent  fiber  —  10.) 

The  above  formula  assumxcs  40  per  cent  fiber  for  pure  hulls 
and  10  per  cent  fiber  for  pure  bran. 


,  Calculations  of  adulteration  from  the  increase  in  percentage 
of  ash  are  not  always  trustworthy,  as  the  amount  of  ash  seems  to 
vary  in  different  products,  being  dependent  upon  location  (upland 
or  lowland),  and  also  upon  the  degree  of  irrigation.  The  adulter- 
ation with  hulls  calculated  from  the  diminution  in  fat  or  protein 
content  of  the  bran  would  be  erroneous  in  case  a  large  amount  of 
rice  grits  were  present. 

Various  simple  methods  are  in  use  among  feeders  for  the  de- 
tection of  hulls  in  rice  bran.  If  the  hulls  ace  not  too  finely  ground, 
they  may  be  separated  together  with  the  grits,  by  passing  the  bran 
through  a  fine  sieve.  Stirring  the  bran  up  in  a  glass  of  water 
is  a  method  sometimes  employed,  the  amount  of  floating  material 
being  taken  as  an  index  of  the  extent  of  adulteration,  but  this  is 
not  very  reliable  as  the  hulls  have  a  greater  tendency  to  sink  than 
to  float.  Determination  of  fiber  by  chemical  analysis  is  the  only 
reliable  means  of  detecting  adulterations  with  hulls. 
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GEITS  IN  RICE  FEEDS. 

Reference  lias  been  made  to  the  presence  of  grits  or  broken; 
grains- of  rice  in  rice  bran  and  rice  polish.    In  some  cases  25  per- 
cent of  the  feed  consists  of  grits,  the  varying  amounts  of  these  in 
the  rice  feeds  naturally  causes  a  fluctnation  in  the  composition,, 
a  large  quantity,  of  grits  causing  an  increase  in  starch  and  a  de- 
crease in  protein  and  fat.    While  the  grits  have  a  high  feeding- 
value,  and  are  not  particularly  detrimental  to  the  animal,  as  is 
the  case  with  rice  hulls, -it  must  be  noted  that  many  of  them  pass- 
through  the  animal  undigested..   These  fragments  of  rice  are  very 
hard  to  break  up  and  are  not  easily  affected  by  the  digestive  juices- 
of  the  animal-    Nearly  10  per  cent  of  the  dry  matter  in  the  ex- 
crement of  an  animal  fed  with  polish  consisted  of  undigested 
grits.    If  these  grits  could  be  ground  up,  or  if  they  could  be  re-- 
moved  during  milling,  the  digestibility  of  the  feed  would  be  in- 
creased.     Information  has  been  received  that  it  is  even  poor 
economy  for  the  miller  to  allow  the  grits  to  escape  into  his  feeds; 
that  he  can  sell  the  grits  as  brewers'  rice  for  $40  a  ton,  whereas- 
rice  polish  brings  him  but  $20,  and  rice  bran  considerably  less. 

RAISTCIDITY  OF  RICE  FEEDS. 

Frequent  complaints  have  been  reported  in  connection  with 
the  use  of  rice  feeds,  as  to  their  being  unpalatable.  In  some  of" 
our  own  experiments  at  Baton  Eouge,  Prof.  Dodson  reports  that 
animals  would  not  eat  rice  bran  well  at  first,  but  had  to  be  coaxed 
by  first  mixing  in  a  little  cotton  seed  mSal.  Eeports  from  the 
I^orth  Carolina  Experiment  Station,  and  elsewhere,  also  show  that 
rice  bran  is  not  always  relished,  it  being  so  distasteful  at  tim'es- 
that  animals  will  not  eat  it  unless  driven  by  hunger.  Lack  of  pal- 
atability  in  a  feed  is,  of  course,  a  serious  drawback  to  its  use;  we 
have,  accordingi}^,  made  at  the  Experiment  Station  an  investigation 
as  to  the  causes  of  the  distaste  which  animals  sometimes  show  to  the- 
various  rice  feeds.  Our  experiments  show  that  the  trouble  consists 
in  a  breaking  up  of  the  rice  oil,  which  is  so  abundant  in  these 
feeds  (over  14  per  cent,  in  pure  bran)  into  free  fatty  acids,  the  lat- 
ter giving  the  feed  a  very  rancid  taste.  In  some  cases  we  found 
the  rice  oil  to  be  nearly  90  per  cent,  free  acid^  this  amounting  to- 
from  8  to  12  per  cent,  free  acid  in  the  feeds  themselves.  Fresh  bran 
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.shows  only  a  very  low  degree  <of  rancidity,  but  on  standing  in  a 
.sack  for  some  weeks  the  free  acid  was  found  to  increase  very  rap- 
idly. In  large  bulks  this  development  of  rancidity  seems  to  be 
•attended  by  the  feed  heating  and  caking.  The  cause  of  this  decom- 
.position  of  the  rice  oil  was  traced  to  a  ferment  or  enzyme,  lipase, 
which  occurs  naturally  in  the  rice,  as  well  as  in  many  oth^r  seeds 
<of  plants,  and  has  the  property  of  splitting  up  the  vegetable  oil  into 
glycerine  and  free  fatty  acids.  This  decomposition  does  not  occur 
■except  during  germination,  or  when  the  seeds  are  crushed.  By  sub- 
jecting the  bran  to  a  heat  of  200  degrees  Fahrenheit  this  ferment  is 
destroyed. 

The  results  of  some  experiments  upon  the  rancidity  of  oil  in 
jrice  products  is  given  below.  The  effect  of  heating  rice  bran  as  a 
jneans  of  preventing  xancidity  is  also  shown : 

Per  cent.  Free 
Fatty  Acids  in  Oil. 

'Oil  from  very  rancid  rice  bran   83.5 

Oil  from  rancid  polish  ,    47,5 

♦Oil  from  raw  rice   ^-^ 

Oil  from  fresh  bran,  6  hours  after  milling.   12.5 

Oil  from  above  bran,  1  month  old,  unheated   62.2 

Oil  from  above  bran,  1  month  old,  heated     "^^^ 

The  unheated  bran  turned  very  rancid;  this  change  went  on 
Tery  slowly  in  the  heated  -sample,  and  the  slight  increase  observed 
-was  due  probably  to  the  natural  oxidation  which  all  oils  and  fats  tm- 
■dergo  on  exposure  to  the  air.  If  our  millers  could  subject  their 
bran  as  soon  as  it  is  made  to  a  dry  heat  of  200  degrees  Fahrenheit, 
•or  even  higher,  as  is  done  sometimes  in  the  kiln  drying  of  various 
feeds,  and  then  press  the  material  into  cake  form,  we  believe  all 
dangers  of  rancidity  would  be  removed.  A  similar  process  is  em- 
ployed in  the  preparation  of  cotton  seed  and  Unseed  cake,  and  these 
tfeeds,  so  far  as  known,  are  not  affected  with  rancidity.  Feeds 
pressed  into  cake  form  are  also  most  conveniently  adapted  to  trans- 
portation. . 

EXTRACTION"  AND  UTILIZATION  OF  EICE  OIL. 

Another  means  of  preventing  rancidity  in  rice  bran  consists 
in  removing  a  part  of  the  oil.  The  i)ercentage  of  oil  in  rice  bran 
is  very  high,  being  double  that  if^^'in^eat  or  corn  bran.  This 
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large  percentage  of  oil  is  considerably  in  excess  of  that  required  for 
general  feeding  purposes,  so  that  an  extraction  of  a  considerable- 
part  of  the  oil  from  rice  bran  would  remove  not  only  the  danger  of 
rancidity,  but  increase  the  feeding  value  of  the  produ.ct,  it  being 
a  well  known  fact  that  excess  of  fat  in  a  feed  decreases  the  digest- 
ibility of  the  protein  and  other  constituents.  The  rice  oil  thus 
removed  would  have  a  considerable  commercial  value,  so  that  the 
process  of  extraction  would  be  a  source  of  profit,  rather  than  an. 
item  of  expense.  Complaints  as  to  the  laxative  effects  of  rice  bran 
when  fed  to  animals  in  large  amounts,  are,  no  doubt,  due  to  the 
excess  oi  rice  oil,  and  this  difficulty  would  also  be  obviated-  by 
reducing  the  amou-ut  of  oil  in  rice  bran  down  to  two  or  three  per 
cent. 

The  Experiment  Station  at  Audubon  Park  is  at  present  con^- 
ducting  a  series  of  co-operative  experiments  with  an  oil  company 
upon  the  extraction  and  utilization  of  rice  oil,  studying  particularly 
the  question  as  to  what  extent  the  character  of  the  rice  bran  is  thus- 
improved. 

DIGESTION  EXPERIMENTS  WITH  RICE  BRAN  AND  RICE  POLISH. 

In  these  experiments  three  steers  were  used,  the  care  of  the^ 
feeding  details  being  under  the  supervision  of  Prof.  W.  E.  Dod- 
son  at  Baton  Eouge.  Eesults  are  reported  for  only  two  of  the 
steeers,  as  one  of  the  animals  did  not  eat  well  during  the  experi- 
ment, besides  manifesting  other  irregularities.  The  animals  were 
fed  in  each  experiment  unmixed  rations.  While  .the  feeding  of 
pure  bran  or  of  pure  polish,  without  roughage,  to  stock  would  never 
be  advisable,  it  was  done  in  the  experiments  for  the  .reason  tl;iat 
a  more  accurate  Imowledge  of  the  digestibility  of  certain  constitu- 
ents of  the  rice  feeds  could  be  secured,  than  where  a  mixed  ration 
was  fed.  The  digestibility  of  mixed  rations,  containing  rice  bran 
or  meal,  will  be  the  object  of  future  experiments. 

experim£;nt  with  rice  bkan. 

The  rice  bran  used  in  the  experiment  was  purchased  as  a  pure 
article,  but  was  found  on  analysis  to  contain  about  16  per  cent,  of 
hulls;  25  per  cent,  of  grits  were  also  present..  The  steers  mani- 
fested a  dislike  to  the  feed  at  first,  due  probably  to  the  fact  that  it 
was  rancid.    By  coaxing  the  animals  with  a  little  cotton  seed  meal 
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mixed  with  the  bran,  this  dislike  was  somewhat,  though  not  en- 
tirely, overcome. 

.  On  January  26,  the  feeding  of  the  bran  began;  a  little  cotton- 
seed meal  and  hay  were  also  given.  On  February  2  the  animals 
were  eating  fairly  well  and  the  hay  and  cotton  seed  meal  were 
dropped.  February  5  the  steers  were  put  in  the  stalls,  where  they 
were  kept  for  twelve  days ;  they  were  fed  twice  daily,  at  6  a.m.  and  6 
p.m.  During  the  last  six  days  of  the  period  the  feces  from  each  an- 
imal were  collected  at  regular  intervals  and  an  aliquot  sample 
drawn  for  analysis.  At  the  end  of  the  experiment  the  daily  sam- 
ples were  thoroughly  mixed  and  a  sample  from  this  composite  was- 
sealed  .up  in  a  jar,  after  addition  of  a  little  preservative.  Samples 
of  the  bran  w^ere  also  taken,  a  small  portion  being  drawn  at  each 
feeding. 

All  samples  were  sent  to  the  Experiment  Station  laboratoryv 
at  Audubon  Park,  where  the  analyses  were  made. 

COMPOSITION  OF  KICE  BHA^  EXPEKIMENT  1. 

Steer  Bob.    Steer  Buck.- 


Per  cent. 

Per  cent. 

9.96 

9.84 

9.88 

9.91 

9.88 

9.88 

11.23 

11.35 

14.30 

14.76 

Carbohydrates  (Nitrogen  free  extract)  .  . 

44.75 

44.26 

100.00 

100.00 

9.00 

9.00 

8.95 

8.95 

25.42 

25.42 

COMPOSITION  OF  FECES  EXPERIMENT  1. 

Steer  Bob.  Steer  Buck.- 

Per  cent.  Per  cent. 

Air  dry  matter   27.30  28.95 

PERCENTAGE  COMPOSITION  OF  AIR  DRY  FECES. 

Steer  Bob.  Steer  Buck. 

Percent.  Fer  cent. 

Paf                 .  11.09  .  11.56 
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3.94 

Protein  

8.63 

9.06 

Ash  

20.16 

18.23 

Fiber   ,  

32.65 

31.36 

CarbohydratGs  (Nitroge?n  free  extract)  .  . 

23.60 

25.85 

-         .      100.00  100.00 

Albnmmoicls                                              7.63  8.75 

Pentosans  .  .  .■  ;  14.35  15.79 

The  coefficients  of  digestibility  of  the  rice  bran,  calculated 
from  the  abo^^e  anal}'«es,  are  as  follows : 

TABLE  I. 

STEER  BOB. 


Bice  bran  fed  six  days 
Feces,  six  days. .  


1309.0 
1.809.0 


Digested   

Per  cent,  digested 


1178.6 
_474.g 
703.8 
59.7 


o  ^ 

P  SB 

o 


129.3 
54.9 


74.4 
57.5 


O  M 
P  O 

a>  2. 


Q> 

s  ^ 

O 


o  o 

CD 

m 


pa 

a>  !i 
o  a' 
o 

q 

P 


o 

o  o 

02 


129.2',146.5ll87.2|585.8Iil7.8|117.1 
42.6j  99.6'll61.3|116.6|  37.7]  70.8 


86.7 
67.0 


46.9|  25.91469. 2|  80.1 
32.0]  13.8|  80.1|  68.8 


46.3 
39.5 


STEER  BUCK. 

Bice  bran  fed  six  days|1796.5|1619.7|178.0|177.5|203.9I265.2|795.1I161.7I160.8 
Feces,  six  days.  . . . .  .2550.0|  709.4|  85.4!  66.9|134.6|231.6|190.9|  64.6|116.6 

Ti0T6|~6973|~33:6^  ' 


Digested 
Per  cent. 


digested, 


 ....|  910.3 

92.6 

 1  56.2 

52.0 

62.3|  34.0|  12.7 


604.2 
76.0 


97.1 
60.0 


44.2 
27.4 


Av.  2  steers,  pet.  dig.[  1    58.0|  54.8[  64.7|  33.0[  13.3.[  78.1|  64.4|  33.5 

The  animals  lost  a  little  in  weight  during  the  experiment  with 
rice  bran,  as  is  shown  from  the  following  record : 

Steer  Bob.    Steer  Buck. 
Weight  at  beginning  of  experiment  . .  . .    1,280  lbs.       1,440  lbs. 
Weight  at  close  of  experiment   1,250  lbs.       1,430  lbs. 

EXPERIMENT  WITH  RICE  POLISH. 

The  rice  polish  used  in  the  experiment  was  a  good  quality  of 
the  commercial  article.  It  was  comparatively  free  from  hulls,  but 
contained  ahout  23  per  cent,  of  grits  or  broken  grains.    The  feed 
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was  slightly  rancid,  but  the  animals  seemed  on  the  whole  to  relisln 
it  better  than  the  bran. 

The  steers  were  first  fed  on  the  polish  March  6,  when  they- 
w^ere  still  running  in  the  pasture.  March  7  they  were  taken  up, 
and  not  put  on, grass  again,  but  could  graze  a  little  in, the  lot.. 
Some  cotton  seed  meal  was  added  to  the  polish  till  March  10.  On 
March  11  they  were  put  in  the  stalls  and  allowed  nothing  to  eat 
but  the  rice  polish,  receiving  five  pounds  at  each  feed,  night  and 
morning,  for  twelve  days.  Collections  of  samples  of  feed  and  feces 
were  made  during  the  last  six  days,  as  in  the  previous  experiment. 


COMPOSITION  OF  THE  POLISH— 

-EXPEPtlMENT. 

2. 

steer  Bob. 

Steer  Buck.. 

Per  cent.  ~ 

JI-  <cL  Cell  L. 

11.19 

11.83 

5.67 

5.92 

11.13 

11.06; 

3.52 

3.46 

.  3.88 

3.76 

Carbohydrates  (Nitrogen  free  extract)  .  . 

64.61 

63.97 

100.00 

100.00 

11.00 

10.88- 

54.82 

.  54.82 

3.46' 

3.46 

COMPOSITION  OF  FECES— EXPERIMENT  2. 

Steer  Bob. 

Steer  Buck. 

Per  cent. 

Per  cent. 

27.30 

26.27 

PERCENTAGE  COMPOSITION  OF 

AIR  DRY  FECES. 

Steer  Bob. 

Steer  Buck.. 

Per  cent. 

Per  cent.- 

3.80' 

3.20 

6.63 

12.78 

24.00 

23.63 

15.79 

14.08- 

18.88 

18.70 

Carbohydrates  (Nitrogen  free  extract)  . . 

30.90 

27.61 

100.00 

100.00 

23:25 

22.56 

5.78 

1.73 

9.57 

10.86: 
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'The  coefficients  of  digestibility  of  the  rice  polish,  calculated 
from  the  above  analyses,  are  given  in  the  following  tables : 

TABLE  TI. 


STEER  BOB. 


Total  amount. 

Dry  matter. 

c 

c 
( 
I 

2^ 

■J 
T> 

a 

Protein, 

c 

t 
c 
c 
I 

I  > 

?F 

D 
n 

Fiber, 

pi  CP 
P  CO 

c> 

CP 
CO 

c 
< 

Albuminoids, 

< 

Pentosans, 

< 

1  Starch 

^Hice  polish  fed  6  days 
Feces,  6  days   

960 
574 

[852.6 
|150.7 

10.4 

106.81  33.8 
37.6  24.7 

~69:sn97i 

64.8|  26.9 

I  38.2j620.3|105-.6|  29.5 
1  29.6   48.4]  36.4]  15.0 
i~876  571.9  fe  972 jT475 
22.5   92.2|  65. 5|  4-9.2 

526.3 
9.1 
5l7:2 
98.2 

Per  cent,  digested.  . 

701.9 
82.3 

44.0 
80.9 

STEER  BUCK. 


Bice  polish  fed  6  days]  9601846.41  56.8|106.2 
"Feces,  6  days  ...  5761146.5  19.3  35.8 

33.2 
21.3 

36.1 
28.3 

614.11104.41  29.51526.3 
41.8|  34. l|  16.4|  2.6 

Digested   

Percent,  digested... 

|699.9|  37.5|  70.4 
 (  82. 7|  66.0|  66.3 

11.9 
35.8 

7.8 
21.6 

572.3  70.3  13.11523.7 
93.2   67.3  44.4  99.5 

Av.  2  steers,  pet.  dig. 

 1  82.5|  73. 5|  65.6 

31.4|  22.1]  92.7i  66.4|  46.8|  98.9 

The  animals  lost  again  in  weight  during  the  feeding  with  rice 
polish,  but  this  loss  was  due  largely  to  the  fact,  that  the  animals 
were  drinking  a  gr^at  deal  less  water  at  the  close  of  the  experiment. 

Steer  Bob.    Steer  Buck. 


Weight  at  beginning  of  experiment.  .  .  .     1,240  lbs.       1,445  lbs. 

Weight  at  close  of  experiment   1,220  lbs.       1,400  lbs. 

At  the  beginning  of  the  expeiiment  the  steers  were  drinking 
from  40  to  45  pounds  of  water  per  day,  and  at  the  close  only  from 
18  to  20  pounds. 

EXPERIMENTS  ELSEWHERE  UPON  RICE  FEEDS. 

The  results  of  a  few  experiments  performed  elsewhere  upon 
the  digestibility  of  rice  bran  and  rice  meal  is  given  below : 

TABLE  III. 


p. 

p 

1 

w 

2 
1 

i2 

BIGK9T10N  COEFrrCIENTS. 

d 

u 

? 

-t 

Protein  

r 

5! 
■» 

9 

cr 
o 
C 
v< 
a 
>-t 
t* 
•»■ 

9 

CO 

Emerj,  N.  C.  Station.  B'Ull.   

Rice  Bran. 
Rice  Meal. 
Rice  Meal. 

64.7 
74-0 
75.0 

tiS.O 
91.0 

62.0 

2.4 

29.2 

26.0 

78.3 
93.0 
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DISCUSSION  OF  RESULTS  UPON  DIGESTIBILITY  OF 
RICE  BRAN  AND  RICE  POLISH. 


DIGESTIBILITY  OF  DRY  MATTER. 

Comparing  the  bran  with  the  polish  we  note  from  Tables  I. 
and  II.  that  the  percentage  of  dry  matter  digested  from  the  latter 
is  about  25  per  cent,  greater.  The  high  percentage  of  hulls  in  the 
bran  (about  16  per  cent.)  explains  this  fact,  the  large  amount  of 
insoluble  silicions  matter  in  the  hulls  rendering  them  practically 
indigestible.  Eliminating  the  mineral  matter  and  calculating  the 
digestive  coefficients  to  organic  matter  alone,  we  obtain  the  follow- 
ing results:  :  ' 

Rice  Bran.    Rice  Polish; 
Per  cent,  of  organic  matter  digested — Bob.  . .  .63.6  84.6 
Per  cent,  of  organic  matter  digested — Buck.  .  .59.4  84.6 

Average   61.5  84.6 

This  still  shows  a  difference  of  33  per  cent,  in  favor  of  the- 

polish.    The  dry  matter  of  the  polish  containing  about  30  per  cent. 

more  starch  than  that  of  the  bran  would  naturally  have  a  greater 

digestibility.  •.         ,  '  ' 

The  feces  of  the  animals  fed  on  bran  was  made  up  to  a  large 

extent  of  undigested  hulls  very  little  broken  or  reduced  during  the 

process  of  mastication  and  digestion. 

DIGESTIBILITY  OF  RICE  OIL. 

The  steers  were  able  to  digest  a  much  higher  percentage  of  fat 
from  the  polish  than  from  the  bran.  This  may  have  been  due  to 
the  fact  that  the  animals  received  in  the  polish  experiments  only 
about  one-third  the  quantity  of  fat  given  during  the  feeding  with 
hran  and  were  thus  able  to  digest  a  greater  percentage  from  the 
rations.  The  fat  in  the  bran  was  also  much  more  rancid  than  that^ 
in  the  polish,  and  this  may  have  affected  its  digestibility  to  ■  some- 
extent. 
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Free  Fatty  Acids. 

IRice  oil  from  bran   83.5  per  cent. 

Eice  oil  from  polish  '  47.5  per  cent. 

The  excess  of  the  hulls  in  the  bran  may  also  have  lessened  the 
•  digestibility  of  the  fat. 

Individuality  of  the  animal  seemed  to  play  a  considerable  part 
In  the  digestion  of  the  fat.  With  the  polish  the  steer  Bob  was  able 
"to  digest  15  per  cent,  more  of  the  fat  than  Buck.  In  the  case  of 
the  latter  animal  about  13  per  cent,  of  the  dry  feces  consisted  of  un- 
■  digested  fat.  ' 

It  was  found  in  the  determination  of  fat  in  the  feces  that  the 
.^customary  extraction  with  ether,  according  to  the  method  of  the 
Association  of  Agricultural  Chemists,  did  not  effect  in  every  case 
.a  complete  removal  of  the  fat.  It  was  only  after  digesting  the 
■feces  with  pepsin  solution,  to  remove  the  excess  of  albuminoid  pro- 
ducts, and  then  filtering  off  and  drying  the  residue,  that  a  satis- 
factory extraction  could  be  made. 

PEE  CENT  FAT  11^  AIR  DRY  FECES. 

Bran  Polish 
Method  of  Analysis.  Experiment.  Experiment. 

-Steer  Bob- 
Ordinary  method,  20  hours  extraction.  .11.09         ,  6.19 
Pepsin  method,  20  hours  extraction.  . .  .11.12  6.63 
:Steer  Buck — 

Ordinary  method,  20  hours  extraction. .  9.80  8.87 

Ordinary  method,  24  hours* extraction.  .   8.94 

Ordinary  method,  32  hours  extraction.  .   10.00 

Pepsin  method,  20  hours  extraction.  .  .  .11.56  12.78 
The  greater  amount  of  fat  obtained  after  digesting  the  feces 
with  pepsin  is  very  marked  for  the  steer  Buck.  Beger  (Chemiker 
.Zeitung,.1902,  26,  'No.  11)  has  called  attention  to  the  necessity  of 
employing  the  pepsin  method  in  determining  fat  in  various  mate- 
rials, and  the  same  necessity  would  appear  to  exist  in  the  analysis 
•of  some  kinds  of  feces.  The  feces  of  the  animals  were  very  glu- 
tinous and  several  per  cent,  of  proteid  matter  was  removed  by  the 
pepsin  treatment.  A  mechanical  occlusion  of  fat  by  albuminoid 
•matter  is  the  probable  explanation  of  the  difficulty  experienced  in 
^making  a  direct  extraction  with  ether. 
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The  chemical  composition  of  rice  oil,  and  the  changes  which 
it  undergoes  throngh  digestion,  were  studied  to  some-  extent.  The 
following  table  shows  a  few  of  the  chemical  and  physical  constants 
of  the  fat  obtained  from  rice  bran  and  of  that  extracted  from  the 
feces  of  the  steers  fed  upon  the  same : 

Fat  from         Fat  from 
99°  Rice  Bran.  Feces. 

Specific  gravity  99°  0.8907   

Melting  point   ■..24°  C. 

but  not  perfectly  melted  until   .47°C.  58°C. 

Acid  number   .   -166.2  144.2 

Saponification  number  193.5  176.0 

Ether  number    27.3  31.8 

Iodine  number   91.65  27.08' 

Volatile  acid  number  (2.5  gm.)   1.1  '   

Mean  molecular  weight  of  insoluble 

fatty  acids  289.3  320.2 

Melting  point  of  fatty  acids  36° C.  60° C. 

The  rice  fat  in  winter  weather  consisted  of  a  semi-solid  pasty 
mass,  but  in  summer  had  melted  to  a  clear  brownish  colored  oil  with 
a  deposit  of  solid  crystallized  fats.  The  fat  from  the  feces  wa& 
firm  and  solid. 

The  results  show  that  rice  fat  is  not  a  simple  substance,  but  a- 
mixture  of  different  fatty  bodies,  some  of  which  are  liquid,  contain- 
ing unsaturated  compounds,  similar  to  olein  or  oleic  acid,  while 
others  are  solid;  the  fatty  acids  occurring  in  rice  oil  vary  also  in* 
coniplexity,  some  of  them  being  of  low  and' others  of  high  molec- 
ular weight. 

A  comparison  of  the  figures  for  the  rice  oil  and  the  oil  from 
the  feces  shows  very  marked  differences;  without  entering  into  a 
detailed  interpretation  of  these,  the  results  show  that  the  liquid 
portion  of  the  fat  and  the  compounds  of  lowest  molecular  weight 
are  the  most  easily  assimilated.  The  fat  from  the  feces,  compared 
with  that  from  the  bran,  has  over  60  per  cent,  less  of  the  unsatura- 
ted or  liquid  constituents  and  a  much  greater  percentage  of  the 
fats  of  high  molecular  weight,  which,  owing  to  the  resistance  they 
offer  to  emulsification,  have  escaped  assimilation.  The  molecular 
weight  of  stearic  acid,  the  highest  fat  in  the  animal  body,  is  284;; 
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-solid  fatty  acids  of  greater  molecular  weight  than  this  are  assimi- 
-lated  in  the  animal  probably  only  to  a  very  limited  extent. 

DIGESTIBILITY  OF  PROTEIN. 

Comparing  the  rice  bran  with  the  polish  there  appears  to  be 
-bnt  little  difference  between  the  digestion  coefficients  of -protein. 
The  results  also  agree  very  closely  with  the  values^  determined  by 
other  investigations,  for  rice  bran  and  rice  meal,  as  shown  in  Table 
III.  Compared,  however,  with  the  results  obtained  by  an  artificial 
•  digestion  of  the  rice  bran  and  polish  with  pepsin  solutions,  the  di- 
;.gestion  coefficients  of  protein  in  Tables  I.  and  II.  are  exceedingly 
low. 

TABLE  IV. 

AETinCIAL  DIGESTIOJiT  OF  KICE  BEAN"  AN"D  RICE  POLISH. 

Rice  Rice 

Bran.  Polish, 

per  cent  per  cent 

Protein  in  original  feed                                    9.88  11.13 

Protein  in  residue  after  digesting  with  pepsin 

solution  48  hours.  ".                  1.63  1.09 

Protein  dissolved  by  pepsin    8.25  10.04 

-Percentage  protein  dissolved  by  pepsin  83.5  90.2 

Average  digestion  coefficient  of  protein.  ......  .64.7  65.6 

Excess  of  protein  digested  by  pepsin  18.8  24.6 

The  above  results  would  indicate  either  an  imperfect  diges- 
tion of  the  protein  of  the  feed  on  the  part  of  the  steers,  or  the 
presence  in  the  feces  of  proteid  matter,  sluffed  off  from  the  waUs 
of  the  intestines  during  digestion.  Such  substances  resulting  from 
the  wear  and  tear  on  the  digestive  organs  are  usually  termed  ^'met- 
abolic" products. 

The  following  experiments  were  made  by  artificial  digestion 
^with  pepsin  solution,  to  determine  whether  any  digestible  proteid 
matter  v\^as  present  in  the  feces  of  the  steers  fed  on  rice  bran  ani 
polish : 
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Bran  Experiment.  Polish  Experiment. 

Bob.    Buck.  Bob.  Buck, 

per  cent,  per  cent  per  cent,  per  cent. 

Protein  in  nndricd  feces.  .  .  .2.38      3.63  5.60  5.86 
Protein  in  nndried  feces  after 
digestion  with  pepsin  48 

hours   1.36      1.28  3.11  3.39 

Protein  removed  by  pepsin.  .1.02      1.35  2.49  2.47' 

Per  cent  of  protein  in  feces 

digestible  by  pepsin  43.53    51.33  44.46  42.15 

The  results  show  a  surprisingly  large  aniount  of  digestible 
iprotein  in  the  feces  of  the  steers.  This  may  come,  as  hac  been 
•indicated,  either  from  the  feed  or  from  the  animal  body;  more  prob- 
ably it  comes  from  both.  While  there  is  no  satisfactory  method,  as 
jet,  for  differentiating  between  these  sources  of  the  digestible  pro- 
tein left  in  the  feces,  it  is  very  evident  that  the  digestive  coefficients 
x)f  protein,  as  commonly  determined  are  much  too  low  and  that 
some  correction  should  be  made. 

If  we  recalculate  the  digestion  coefficients  of  protein  in  the 
experiments  by  correcting  for  the  digestible  protein  in  the  feces, 
the  following  results  are  obtained : 

Bran  Experiment.    Polish  Experiment. 
Bob.    Buck.         ^     Bob.  Buck. 
Oz.      Oz.  Oz.  Oz. 

Protein  in  feed  6  days  129.3    177.5  106.8  106.2 

Protein  in  feces,  6  days  after 
deducting  protein  soluble 

in  pepsin  sol   24.5      32.6  17.9  19.5 

Digestible  protein  ..104.8    144.9  88.9  86.7 

Percentage  digestible  of  pro- 
'tein   81.1      81.6  83.2  81.1 

The  above  corrected  coefficients  for  digestible  protein  are  near- 
ly 20  per  cent  higher  than  those  given  in  tables  I  and  II,  but  are 
-still  somewhat  lower  than  the  values  found  by  artificial  digestion 
in  Table  IV.  The  excretion  by  the  animal  of  metabolic  nitrogenous 
compounds,  insoluble  in  pepsin,  such  as  nuclein,  no  doubt  accounts 
foT  the  lower  results. 
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It  is  still  a  question  whether  the  method,  of  an  artificial  diges- 
tion does  not  give  more  accurate  results  for  the  actual  digestibilit}r 
€f  protein  in  a  ration,  than  an  experiment  with  an  animal.  While- 
it  is  not  a  test  under  perfectly  natural  conditions,  the  method  can 
be  perfectly  controlled,  and  is  not  open  to  the  many  sources  of 
error  that  are  encountered  in  experiments  with  animals. 

DIGESTIBILITY  OF  FIBER  AND  CARBOHYDRATES. 

Among  the  carbohydrates  of  feeding  materials  are  included  a- 
number  of  bodies,  the  principal  ones  being  the  sugars,  starch,  and" 
the  gums,  or  pentosans,  these  latter  accompanying  the  fiber,  to- 
gether with  the  various  bodies  of  a  woody  nature  grouped  together 
under  the  name  lignin.  The  sugars  and  starch  of  a  ration  are  very 
completely  digested,  the  pentosans,  fiber,  and  lignin  bodies  only 
imperfectly  so. 

The  rice  bran,  as  was  stated,  contained  over  16  per  cent  rice' 
hulls,  which,  owing  to  their  woody  nature,  are  rich  in  fiber,  pen- 
tosans and  lignin;  the  rice  polish  was  comparatively  free  from? 
hulls,  but  contained  instead  a  large  quantity  of  starch.  These- 
facts  readily  explain  the  greater  digestibility  of  the  carbohydrates^ 
in  the  polish.  The  fiber  and  pentosans  are  both  less  digestible  in 
the  bran,  due  to  the  fact  already  explained  that  the  large  amount 
of  silica  in  the  hulls  decreases  their  digestibility. 

The  varying  quantities  of  grits,  or  broken  grains  of  rice  in  the 
bran  and  polish  causes,  naturally,  a  variation  in  the  amounts  of 
carbohydrates  present  and  infiuences  also  to  some  extent  the  diges- 
tibility of  the  same.  The  statement  has  been  made  by  some  author- 
ities that  the  sugar  and  starch  of  a  ration  are  completely  digested  ; 
this  statement  requires  some  modification,  for  while  it  may  be 
true  of  materials  fed  in  a  fine  condition,  it  is  by  no  means  the  case 
when  animals  are  fed  whole  grain,  or  grain  only  roughly  ground- 
in  the  feces  of  the  steers,  both  in  the  bran  and  in  the  polish  ex- 
periment, there  were  found  many  undigested  grits,  these  varying  in 
size  from  microscopic  particles,  to  whole  rice  grains..  The  feces,, 
after  reducing  the  grits  in  a  mortar,  all  gave  strong  starch  reac- 
tions with  iodine.  In  the  case  of  the  polish  it  was  calculated  fromi 
the  amount  of  starch  in  the  feces  of  one  of  the  animals  that  about 
7  per  cent  of  the  grits  in  the  feed  escaped  digestion^    The  digestion 
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<?oefficients  of  the  starch  in  the  polish  experiment  are  given  in 
Table  II. 

COMPARISON  OF  RICE  BRAN  AND  POLISH  WITH  OTHER  CEREAL  FEEDS. 

The  percentage  of  digestible  nutrients  in  the  rice  bran  and 
■polish,  as  calculated  from  the  tables  of  composition  and  digestibil- 
•  ity  previously  given,  appears  below.    The  composition  of  a  few 
other,  cereal  feeds  is  also  given  for  comparison.  Digestible  fiber  is  in- 
cluded in  the  carboh^^drates : 


PRODUCT. 


Kice  Polish   . 

■-Bice  Meal  

Bice  Bran  (16  per  cent  hulls) 

."Bice  Straw  

:Bice  Hulls.. ,  


DIGBSIIBLE. 

Protein  —  Per  1 
Cent   j 

Fat— Per  Cent 

Fiber— Per  Ct 

Ash -Per  Cent 

1 

Carbohydrates  ' 
Per  Cent .... 

7.26 
8.80 
6.37 
1.50 
0.80 

4.36 
10.50 
5.43 
0.28 
0.23 

0.83 
2.50 
1.96 
16.00 
5.57 

1.09 
3.80 
3.74 
4.63 
5.40 

59.30 
42.00 
34  57 
22.25 
8.60 

27.16 
32.40 
47.93 
55.34 

79.40 


COMPARISON  OF  DIFFERENT  RICE  PRODUCTS  IN  DIGESTIBILITY. 

In  the  following  tables  the  percentages  of  digestible  ingredi- 
-ents  and  indigestible  matter  are  given  for  the  different  rice  pro- 
ducts, which  are  arranged  in  the  order  of  their  digestibility.  The 
-figures  for  Rice  Meal  and  Hulls  are  estimates  based  upon  the  ex- 
;periments  with  the  bran  and  polish.  The  figures  for  Rice  Straw 
:are  taken  from  tables  by  Dietrich  &  Konig: 

PERCENTAGE  OF  DIGESTIBLE  NUTRIENTS. 

Protein.      Fat.  Carbohydrate. 


Per  cent. 

Per  cent. 

Per  cent. 

IRice  bran,  (16  per  cent  hulls) 

  6.4 

5.4 

36.9 

nice  polish   

7.3 

4.4 

60.7 

IRice  meal  (i.»e.,  pure  rice  bran  free 

8.8 

10.5 

42.0 

"Wheat  bran   

12.2 

2.7 

39.2 

"Wheat  middlings   

12.8 

3.4 

53.0 

'Corn  bran  

,  ,  ,  ,  7.4 

4.6 

59.8 

11.5 

2.0 

50:3 

2.8 

46.9 

Pice  meal  or  rice  polisli  contains  considerably  less  digestible 
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protein  than  any  of  the  other  cereal  feeds^  with  the  exception  of 
corn  bran.  The  distinguishing  characteristics  of  rice  hran  when 
pure,  is  the  large  amonnt  of  fat,  the  percentage  of  this  being  over 
twice  that  fonnd  in  any  other  cereal  bran. 

THE  FEEDING  OE  EICE  PRODUCTS  TO  EARM  AXIMALS. 

The  following  remarks  in  regard  to  the  feeding  of  rice 
products  apply  for  the  most  part  to  the  pure  bran  or  rice  jneal^ 
this  being  the  pricipal  by-prodnct  of  the  milling  industry.  Eice 
polish  is  produced  in  much  less  quantity,  and  at  its  present  high 
price  it  is  a  question  whetiier  it  is  an  economical  feed  -for  general 
purposes.  It  contains  less  protein  and  fat  than  the  meal,  and  there,, 
are  other  cheaper  materials,  as  molasses,  which  can  supply  any  de- 
ficiency our  rations  may  have  in  carbohydrates,  without  paying 
$20  or  more  per  ton  for  the  polish.  • 

Pure  rice  bran  or  meal,  while  not  belonging  to  the  higher  con- 
centrates, such  as  cotton  seed  or  linseed  meal,  which  have  a  higb 
protein  content,  is  excellently  adapted  as  an  adjunct  to  those  more 
concentrated  feeds,  and  in  compounding  any  ration  the  Southern 
feeder  will  find  it  especially  useful. 

Rice  Bran  for  Horses  or  Mules — Eice  bran  has  been  fed  witb 
considerable  success  to  horses  and  mules  in  Louisiana  and  elsewhere 
in  the  South. 

A  few  examples  of  a  mixed  ration  for  horses  or  mules,  intro- 
ducing rice  meal,  are  given  below.  Such  a  ration  should  contain 
coarse  fodder,  such  as  hay,  in  addition  to  the  concentrates.  The-, 
general  practice  is  to  use  the  coarse  and  concentrated  feed  in  about 
equal  proportions.  The  following  rations  ought  to  meet  the  needs 
of  an  ordinary  farm  mule,  weighing  1,200  pounds,  and  doing  a. 
heavy  amount  of  work: 

Eation  No.  1 — 15  pounds  crabgrass  hay, 
8  pounds  corn, 
8  pounds  rice  meal,-' 
V/o  pounds  cotton  seed  meal. 
If  leguminous  hays  are  available,  these  may  be  used  instead  ot 
cotton  seed  meal  to  supply  protein. 

Eation  No.  2 — 15  pounds  alfalfa  hay, 
8  pounds  rice  meal, 
2  pounds  corn, 
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'  8  pounds  molasses.  '  ' 

Eation  No.  3 — 15  pounds  cow  pea  hay, 
8  pounds  rice  meal, 
8  pounds  corn. 

The  amounts  of  digestible  protein  in  the  above  rations  approx- 
imate 21/^  pounds,  the  amounts  of  digestible  fat  and  carbohydrates 
about  15  pounds. 

These  values  exceed  somewhat  the  usual  practice  of  American 
feeders,  but  are  no  greater  than  the  standards  accepted  in  France 
and  Grermany,  and  certainly  none  too  large  for  plantation  mules, 
which  are  usually  very  heavily  worked. 

The  rations  given  are,  of  course,  only  examples,  a»d  can  be 
varied  in  any  number  of  different  ways  to  suit  the  convenience  of 
the  feeder. 

nice  Bran  for  Cows — Comparative  experiments  at  the  Forth 
Carolina  Experiment  Station  (Bulletin  No.  169)  in  feeding  rice 
bran  and  wheat  bran  to  dairy  cows  have  demonstrated  that  rice  bran 
alone,  with  corn  silage  as  a  source  of  roughage,  is  inferior  to  wheat 
bran,  inasmuch  as  cows  lost  both  weight  and  milk  on  the  rice  ration. 
Owing  to  the  deficiency  of  rice  bran  in  protein,  it  is  difficult  to 
make  a  properly  balanced  ration  for  milch  cows  with  this  feed  alone 
in  connection  with  some  kinds  of  roughage.  Experiments  at  the 
above  named  station  (Bulletin  No.  169)  show,  however,  that  if  this 
deficiency  in  protein  be  made  up  by  adding  a  little  cotton  seed  meal 
to  the  ration,  there  is  no  diiference  in  the  feeding  value  of  rice  bran 
and  wheat  bran,  provided  the  animals  relish  the  feed  equally  well, 
which  is  not  always  the  case.  The  distaste  which  farm  animals 
show  at  times  to  rice  bran  was  found  in  our  own  experiments  to  be 
due  to  a  rancid  condition  of  the  feed.  Henry  states  (Feeds  and 
Feeding,  page  144)  that  "rancid  rice  meal  has  a  bad  influence  on 
milk  and  butter  and  is  apt  to  disturb  the  digestion  of  the  cow." 
The  causes  of  rancidity  in  rice  products  and  possible  remedies 
therefor  have  already  been  dwelt  upon. 

Eica  Bran  for  Pigs — Rice  bran  and  also  rice  polish  have  been 
used  very  successfully  in  Louisiana  for  feeding  and  fattening  pigs. 
Experiments  by  Connor  at  the  South  Carolina  Agricultural  Exper- 
iment Station  (Bulletin  No.  55)  show  that  rice  meal  fed  with  skim 
milk  to  pigs  has  a  feeding  value  equal  to,  if  not  greater,  than  that 
of  com  meal.    Similar  results  have  been  reported  by  Lindsay,  Hoi- 
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land  and  Billing,  at  the  Massachusetts  Hatch  Experiment  Sta- 
tion (9th  x^nnual  Report,  1897,  page  126). 

Eice  bran,  owing  to  its  deficiency  in  protein,  should  not  be  fed 
alone  to  growing  pigs,  but  with  some  adjunct  such  as  skim  milk  or 
meat  scraps. 

FERTILIZING  VALUE  OF  THE  RICE  FEEDS. 

An  important  point  in  connection  with  the  purchase  of  feeding 
materials,  is  the  amount  of  fertilizing  matter  which  they  contain 
in  the  form  of  nitrogen,  potash  and  phosphoric  acid.  These  ingre- 
dients are  to  a  large  extent  all  recovered  in  the  manure  of  the  ani- 
mals, and  they  therefore  contribute  in  an  indirect  way  to  the  main- 
tenance of  soil  fertility.  In  the  following  table  is  given  the  per- 
centage of  different  rice  products  in  nitrogen,  phosphoric  acid  and 
pota-sh,  according  to  analyses  by  C.  C.  McDonnell,  of  the  South 
Carolina  Experiment  Station,  together  with  the  relative  commer- 
cial value  of  these  per  ton  of  product  (Louisiana  prices).  A  few 
other  feeds  are  also  given  for  comparison : 

Xitrogen.  Phos.Acid.  Potash  Commerc'l 
Percent.    Percent.    Percent.  Value. 


.48 

.10 

1.28 

$2.53 

.30 

.09 

.22 

1.03 

2.13 

3.90 

1.50 

10.31 

1.90 

2.50 

.94 

8.00 

2.67 

2.89 

1.61 

10.91 

2.63 

.95 

.63 

7.99 

2.32 

2.28 

1.40 

9.25 

1.58 

.63 

•  .40 

3.79 

6.64 

2.68 

1.79 

20.40 

In  the  following  table  the  percentage  of  digestible  nutriments 
in  some  of  our  common  feeding  materials  are  given.  These  figure^ 
have  been  compiled  from  various  sources  and  will  no  doubt  be 
found  useful  in  the  compounding  of  rations  for  farm  animals. 


DIGESTIBLE  NUTRIENTS  IN  COMMON  FEEDSTUFFS. 

Carbohy- 

Xame  of  Feed.  Protein.         Fat.  drates. 

Percent.    Percent.  Percent. 
Gov  pea  vine  hay    10.8  1.1  38.6 
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Alfalfa  hay  (LuceriiG)  

11.0 

1.2 

39.6 

W/^liifp  plnvpr  liflv 

11.5 

1.5 

42.2 

Red  clover  hay  

6.8 

1.7 

35.8 

Sorghum  (green)   

0.6 

0.4 

12.2 

Corn  fodder   

2.5 

1.2 

34.6 

flfyTTi  ftfovPT  ( wifhonf.  pftT«?V 

1  7 

0.7 

32.4 

Crab  prase;  hav 

2.2 

0.6 

42.8 

.TnnTic:nTi  o'T'nQci  Vsnv 

3  4 

1.2 

39.8 

O  n  f  \\  p  V 

4  3 

1.5 

46.4 

Oaf  ciffiiW 

1.2 

0.8 

38.6 

Wheat  straw  

0.4 

0.4 

36.3 

Kice  straw   

1.5 

0.3 

31.0 

C!nT*Ti  Cilia  CP 

0.9 

0.7 

11.3 

i;nT»n     flnTf  o"PE>Tn 

8  0 

4.3 

66.2 

("lArn    rlpnf  crTain 

7  8 

4.3 

66.7 

4  4 

2.9 

60.0 

Onm  pnnc» 

0.4 

0.3 

52.5 

Oats                                     . . . . 

9.2 

4.2 

47.3 

Wheat  bran  

12.2 

2.7 

39.2 

W^bpaf  TTi  1  rl fl  1 1  n O"*?                              .  .  . 

12.8 

3.4 

53.0 

T?i pp  braTi  ( frpp  ■frr^Tn  bnlls^ 

8.8 

10.5 

42.0 

7.3 

4.4 

60.7 

37.2 

12.2 

16.9 

0.3 

1.7 

33.1 

Centrifugal  molasses  (sugar  cane)  . . 

2.5 

70.0 
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COMPARATR'E  RESULTS  OF  SEEDLING  SUGAR 
CAXES  D.  74  AXD  D.  95,  WITH  OUR  HO^ME 
SUGAR  CAXES  (LOUISIANA  PURPLE  AXD 
LOUISIANA  STRIPED). 

Several  vears  ago.  ^vlessrs.  Harrison  and  Bcveli  of  Barbados, 
in  order  to  determine  the  fertility  of  the  seed  produced  by  the 
sugar  cane  in  tasseling.  carefully  cleaned  the  ground  on  the  lee- 
ward side  of  a  field  of  cane  about  to  tassel  and  prepared  it  to 
receive  such  seed  as  might  be  blown  over  by  the  winds  and 
find  a  suitable  soil  to  lodge  in.  In  a  short  while  their  eftorts 
showed  fruit,  by  fi.nding  springing  up  in  the  soil  grass  like 
sprouts,  verv  sm.all  and  diminutive,  reminding  one  of  spring  or 
June  grass.  These  sprouts  vrere  placed  in  pots  and  carefully 
nursed,  then  transferred  to  plats,  and  in  this  manner  quite  a 
ntimber  of  sugar  canes  were  produced.  On  maturity  a  repre- 
sentative stalk  of  each  original  plant  was  analyzed,  and  those 
showing  any  marked  promise,  by  character  of  growth,  sugar 
content,  etc.,  to  merit  its  further  growth  were  given  numbers  and 
planted  in  experimiental  plats.  From  this  beginning  they  were 
further  studied  and  experimients  carried  on  comparing  them  with 
sugar  canes  giving  the  most  satisfactory  results. 

Simultaneously  with  this  discovery.  Prof.  Kobus  of  the  Java 
experiment  station,  produced  seedling  canes  from  the  tassels  of 
sugar  cane  there,  and  later  fertile  cane  seed  have  been  obtained 
there  bv  cross  fortilization  of  the  pollen  of  the  wild  cane  on  the 
pistils  of  the  sugar  canes  grown  there  and  the  seedlings  produced. 

Since  these  discoveries,  tropical  sugar  producing  countries  and 
islands  have  produced  varieties  of  sugar  canes  from  seed,  termed 
seedlings;  and  further  from  these  seedlings  have  produced  other 
seedlings.  Bv  this  production  of  different  canes  they  have  sue- 
ceeded  in  securing  sugar  canes  of  marked  superior  qualities  over 
the  sugar  canes  grown  on  their  plantations,  both  in  yield  per 
acre  and  in  sugar  content. 
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It  is  accepted  that  sugar  cane  was  first  produced  or  is  a  native 
of  India,  and  from  this  cane  either  by  bud  variation  or  from 
natural  seedHngs  our  numerous  varieties  of  sugar  canes  other 
than  the  seedHngs  of  recent  origin  were  produced.  This  together 
with  cHmatic  variations  have  given  us  the  large  number  of  sugar 
canes  we  have  to-day."^  ,At_the  Louisiana  Sugar  Expriment  Sta- 
tion we  have  secured  and  experimented  with  canes  from  every 
available  cane  sugar  producing  portion  of  the  globe,  and  had  not 
until  the  introduction  of  ''seedling  canes^^  found  any  of  those 
from  tropical  countries  superior  to  our  home  canes,  Louisiana 
Purple  and  Louisiana  Striped.  In  1893  we  secured 
through  the  kindness  of  Profs.  Harrison  (who  had  been  trans- 
ferred from  Barbados  to  Demerara)  and  Jenman  of  Demerara,  a 
number  of  "seedling  canes'^  produced  by  them,  and  later  from 
Prof.  Fawcett  of  Jamaica,  Prof.  Hart  of  Trinidad,  and  Profs. 
D^Alberquerque  and  Bovell  of  Barbados,  this  station  has  been 
the  recipient  of  a  large  number  of  seedlings.  Also  from  Queens- 
land through  the  Sugar  Experiment  Station  in  Honolulu.  These 
canes  are  designated  by  numbers  and  the  initial  letter  of  the 
country  where  they  were  originated,  as  D.  No.  74  from  Demerara, 
B.  No.  347  from  Barbados,  T.  No.  iii  from  Trinidad,  etc.  A 
large  number  of  these  seedlings  have  been  found  unworthy  of 
further  trial  here  and  have  been  discarded.  Others  are  still  under 
experiment,  and  two  have  been  found  to  have  superior  merit  over 
our  home  canes.  They  are  known  as  D.  No.  74  and  D.  No.  95, 
and  w^ere  originated  in  Demerara. 

D.  No.  74  is  a  tall,  erect  green  cane,  with  long  joints,  a  deep 
green  foliage,  long  and  deep  roots,  suckers  or  rattoons  abundantly, 
has  a  large  sugar  content ;  the  individual  stalks  are  large  and 
heavy,  and  has  uniformly  given  a  large  tonnage,  during  the  ten 
years  which  it  has  been  on  trial  at  the  Louisiana  Sugar  Experi- 
ment Station.  The  leaves  are  upright  in  growth  and  adhere 
closely  to  the  stalk,  a  condition  which  should  be  noted  in  har- 
vesting, owing  to  the  tendency  to  top  the  cane  too  low.  It  is  a 
soft  cane  yielding  a  very  good  extraction. 
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D.  No.  95  is  a  large  erect  purple  cane,  lighter  in  color  than  our 
home  cane,  long  joints,  a  pale  green  foliage,  long  and  deep  roots, 
suckers  or  rattoons  well,  has  a  large  sugar  content,  and  large  in- 
dividual stalks,  though  not  as  large  as  D.  No.  74.    Its  leaves  are 
upright  in  growth,  though  not  as  pronounced  as  D.  No.  74.  In 
harvesting  the  same  precautions  should  be  observed  as  in  D.  No 
74.    A  special  study  of  these  canes  covering  the  roots,  stalks  and 
tops  developed  the  fact  that  the  center,  of  gravity  was  near  the 
ground,  and  such  is  the  reason  for  the  erect  growth  of  these 
canes.    In  tropical  countries  both  of  these  canes  have  been  noted 
for  their  early  maturity,  a  condition  unfavorable  v/ith  them,  but 
of  great  advantage  to  us  in  Louisiana.    Both  of  these  canes  are 
very  hardy,  having  passed  through  the  winters  of  1895  and  1899 
equally  as  well,  if  not  better  than  our  home  canes,  as  our  records 
prove,  and  which  will  be  given  later. 

The  topic  of  this  evening,  "The  practical  results  of  D.  No.  74 
and  D.  No.  95,''  necessitates  a  comparison  of  these  canes  with 
our  Home  Purple  and  Striped. 

Since  the  introduction  of  these  canes  by  Dr.  Stubbs  in  1893, 
we  have  carefully  followed  them  in  all  particulars,  and  the  follow- 
ing are  the  results.  The  first  crop  was  obtained  in  1894.  Only  a 
few  stalks  were  grown  owing  to  the  limited  supply  of  the  canes 
received  and  no  tonnage  was  determined.  They  were  in  our 
nursery  rows  and  only  their  characteristics  in  growth  and  sucker- 
ing  and  sugar  content  were  noted.  The  following  is  the  com- 
parative data  for  the  year  of  their  first  growth  in  Louisiana: 


RESULTS  OF  D.  No.  74,  D.  No.  95,  AND  HOME  CANES 

FOR  1894. 


Variety 

Total 
Solids  by 
Erix 

Sue. 

Glue. 

Soli<is 

not 
Sugar 

Purity 

Glucof e 
Ratio 

D.  No.  74 

12.2 

1.02 

1.88 

80.8 

8.36 

D.  No.  95 

16.7 

.67 

.83 

91.0 

4.40 

D.  No.  95 

16.8 

15-2 

•74 

.86 

90-5 

4.86 

D.  No.  95 

16.5 

14.6 

.76 

1. 14 

88.5 

5.20 

Home  Canes 

15-3 

II.6 

2.18 

1-52 

75-8 

18.79 
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All  these  analyses  were  from  plant  canes.  Several  analyses  of 
ID.  No.  95  were  made  and  are  here  given,  owing  to  its  very  pro- 
nounced superiority  in  sucrose  over  any  cane  grown  on  the  ex- 
:periment  station  this  year.  Other  seedlings  were  tried,  the  total 
comprising  quite  a  number  and  some  showing  more  or  less 
promise,  but  were  on  further  trial  either  discarded  or  placed  in 
'Our  variety  plats,  to  become  acclimated  and  rid  themselves  of  their 
objectionable  features.  So  far  they  have  not  equalled  the  home 
canes,  and  while  quite  a  number  are  still  under  experiment,  none 
of  the  earlier  introductions  have  shown  any  special  merit. 

Recent  importations  of  seedlings  produced  from  these  seedlings 
have  shown  decided  promise,  but  we  have  not  had  them  long 
enough  to  give  any  comparative  data.  The  following  are  the  com- 
parative field  results  of  D.  74,  D.  95  and  our  Home  canes,  given 
■annually  up  to  the  present  time: 

1895- 


Variety 


Brix 


OD.  No.'  74, 

plant  15. 1 
D.  No.  95, 

plant  14-7 
'Home 

plant     14. 1 
;D.  No.  74, 
■1st  yr. 
stubble  13.7 
'Home, 

1st  yr. 
stubble  14.6 

:D.  No.  74, 

plant  13.41 
D.  No.  95, 

plant  15.54 
Home, 

plant  13.37 


Sue. 

Glue. 

Solids 

not 
Sugar 

Parity 

Glue.  Tons  Cane 
Batio      per  Acre 

12.20 

1.02 

1.88 

80.80 

8.86 

12.70 

.86 

1. 14 

86.39 

6.77 

10.00 

2.78 

1.32 

70.92 

27.80   

11.00 

1. 15 

1.55 

80.29 

10.45   

11.20 

2.00 

1.40 

76.71 

17.86 

1896. 

Harvested 

8.90 

2.50 

2.01 

66.44 

28.09  Oct;  12 

12.20 

I.61 

1-73 

78.51 

13.20  Oct.  12 

10.10 

1. 81 

1.46 

75.54 

17.92  Oct.  24 
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D.  No.  74, 


plant 
D.  No.  74, 

17.80 

15.10 

.96 

1-74 

85-95 

6.49 

48.13: 

plant 
D.  No.  95, 

17.20 

14.10 

1. 19 

1. 91 

81,97 

8.44 

45.69 

plant 
D.  No.  95, 

15-65 

12.70 

1. 18 

1-77 

81.15 

9.29 

35-28: 

plant 
Home, 

1570 

12.25 

I-51 

1-94 

74.84 

13-42 

34-86' 

plant 
Home, 

13.80 

10.80 

1. 14 

1.86 

78.26 

10.55 

38.55^ 

plant 

14.00 

10.95 

1.05 

2.00 

78.21 

9-58 

34.60 

1808 

D.  No.  95, 

plant 
Home, 

13.61 

10.65 

1.58 

1.38 

78.25 

14.84 

37-38" 

plant 
D.  No.  74, 

12.66 

9.00 

1.68 

1.98 

71.09 

18.74 

30.57^ 

1st.  yr. 

stubble 
Home, 

13-50 

10.20 

1.50 

1.80 

75-55 

14.70 

plant 

12.22 

8.40 

1.96 

1.92 

68.74 

20.95 

23.01 

180Q 

D.  No.  74, 

plant 
i-j.  iNo.  95 > 

17.63 

15.20 

.67 

1.76 

86.21 

4.41 

plant 
Home, 

17.80 

13-30 

2.38 

2.12 

74-71 

17.89 

plant 

16.12 

13-25 

1-39 

1.48 

82.19 

10.49 

'9 

1906. 

D.  No.  95, 

plant  1440  11.05  1-58  1.77  78.55  12.28  33.13 
Home, 

plant    13.58     10.10     1.64     1.84     74.37     16.23  30.93 
D.  No.  74, 
1st.  yn 

stubble  15.80     12.95       .93     1.92     81.96       7.18  29.82 

Home, 
1st.  yr. 

stubble  14.80     11.35     2.00     1.45     76.39     17.62  27.34 

r  1 901. 

D.  No.  74, 

plant  15.25  12.00  1. 2 1  2.04  78.68  10.08  38.60 
D.  No.  95,        :  .  :  .  : 

plant  14.90  11.90"  1.70  1.30  79.86  14.28  32.87 
Home,  : 

plant    14.70     11.00     1.68     2.02     74.83     15.27  32.76 
D.  No.  74,  • 
1st.  yr.  ■ 

stubble  15.90     13.20       .81      1.89     83.01       6.13  43.68 
=1D.  No.  95, 
1st.  yr. 

stubble  15.15      12.00      1.44     1.77     79.20   •  12.00  38.20 
Home, 
1st.  yr. 

stubbie  14.34     11.00     1.96     1.38     76.70     17.81  2^.1$ 
D.  No.  74, 
'    2d  yr. 

stubble  16.20      13.25       .93     2.02     81.79       7.01  32.00 
D.  No.  95, 
2d  yr. 

stubble  15.35     12.30     1.50     1.55     80.13     12.19  27.84 
Home, 
2d  yr. 

stubble  13.90     10.15     1.96     1.79     73.02     19.31  31.92 


10 
1902. 

D.  No.  74, 

plant  15.87  12.60  1.25  2.02  79.39  9.92  36.02 
D.  No.  95, 

plant  14.72  11.40  1.5 1  1. 61  77.44  13.24  26.12 
Home, 

plant    13.66     10.50     1.78     1.38     76.87     16.95  32.90 
D.  No.  74, 
1st  yr. 

stubble  15.58     12.10     1. 00     2.4^     77.66       8.26  30.40 
D.  No.  95, 
1st  yr. 

stubble  15.80     12.30     1.27     1.86     79.71      10.32  2940 
Home,  ., 
1st  yr. 

stubble  15.36     12.50     1. 16     1.75     81.38      8.88  21.23 
D.  No.  74, 
2nd  yr. 

stubble  17.20     14.75       -52     1-93     85.75      3.52  30.91 
D.  No.  95, 
2nd  yr. 

stubble  16.14  13.80  .83  1.51  85.50  6.01  32.59 
Home, 

2nd  yr.  ^ 
stubble  14.43  ^-7^     2.35     71.37     17.28  20.32 

1903. 

D.  No.  74, 

plant    16.25  i-oi      1-89     82.15       7.57  34.86 

D.  No.  95, 

plant  16.40  13.20  1. 14  1.86  81.48  8.63  32.51 
Home, 

plant    15.90  13.00     1.20      1.70     81.76       9.23  31.15 
D.  No.  74, 
1st  yr. 

stubble  16.95  14.40       .79     1.76     84.95       5.48  31.02 
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D.  No.  95, 
1st  yr. 

stubble  17.20     15.10      .68     1.42     87.79      4-50  ^S-^^ 
Home, 
1st  yr. 

stubble  16.20     13.20     1.37     1.63     81.48     10.37  27.25 
D.  No.  74, 
2nd  yr. 

stubble  16.20     13.10       .99     2.11     80.86       7.55  25.96 
D.  No.  95, 
2nd  yr. 

stubble  17.10     14.30       .74     2.06     83.62       5.17  17.18 
Home, 
2nd  yr. 

stubble  15.92     12.64     1.31      1.97     79.39     10.36  18.17 
D.  No.  74, 
3rd  yr. 

stubble  16.50     13.65       .64     2.21     82.72       4.68  24.99 
D.  No.  95, 
3rd  yr. 

stubble  16.15      13.25       .90     2.00     82.04       6.79  29.82 
Home, 
3rdyr. 

stubble  15.40     12.50     1.23     1.67     81.16       9.84  25.31 

An  important  fact  to  be  noted  is  the  low  glucose  content  of  D. 
74  and  D.  95  compared  with  home  canes,  particularly  with  the  D. 
74.  The  preceding  tables  give  the  relative  results  of  the  seedling 
canes  D.  74  and  D.  95  compared  with  our  home  canes  in  both 
tonnage  of  cane  produced  per  acre  and  the  sugar  content  of  the 
cane  juices.  These  are  not  in  every  instance  strictly  comparable, 
owing  to  the  limited  supply  of  these  seedlings  at  first  and  their 
growing  under  different  conditions,  and  this  is  particularly  so 
after  1897  with  the  stubble  seedlings  owing  to  having  harvested 
these  early  for  distribution  to  planters  and  for  our  planting  pur- 
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poses  at  the  station.  For  several  years  we  were  able  to  retain  only 
a  very  small  amount  of  these  caiies  for  analysis.  The  greater 
portion  was  harvested  in  October,  while  home  canes  compared  with 
them  were  not  harvested  until  a  month  or  more  later.  It  is  well 
known  that  this  early  harvesting  of  cane  very  decidedly  effects 
the  tonnage  of  the  subsequent  stubble,  and  when  continued  for 
several  years  has  a  disastrous  effect. 

^    Before  passing  from  the  field  and  laboratory  results,  let  us 
briefly  note  the  characteristics  of  each  year  and  the  results. 

In  1894  the  cane  crop  was  good,  the  rain  fall  nearly  up  to  the 
average,  spring  and  summer  months  favorable,  and  a  dry  fall. 
A  good  tonnage  was  obtained,  and  a  fair  sugar  content.  This 
year  the  first  crop  of  seedlings  D.  74  and  D,  95  were  obtained 
and  both  showed  a  very  favorable  growth,  with  promise  of  good 
tonnage.  They  were  analyzed  and  D.  95  had  3  to  3.6  per  cent, 
more  sucrose  than  our  home  canes,  while  D.  74  had  .60  per  cent, 
more.  Tonnage  was  not  determined  owing  to  limited  quantity  of 
the  seedlings.  On  Dec.  29th,  after  the  cane  had  been  harvested, 
the  temperature  went  down  to  19  degrees,  killing  and  splitting  the 
cane.  The  results  for  1895  will  show  how  these  seedlings  stood 
this  cold. 

1895  was  ushered  in  with  one  of  the  coldest  spells  known  up  to 
that  time  to  this  climate,  accompanied  with  heavy  snow  lasting 
several  days.  15  degrees  F.,  was  recorded  on  Feb.  14th.  This 
year  these  seedlings  (D.  74  and  D.  95)  showed  their  hardiness  by 
withstanding  the  freeze  of  December,  1894,  and  February,  1895, 
equally  as  well  if  not  better  than  our  home  canes.  The  growing 
season  of  this  year  was  very  wet  in  May  and  June,  too  much  so 
for  good  cultivation,  and  too  dry  in  July,  August  and  September 
for  large  yields.  A  fair  tonnage  was  produced,  with  a  fair  sugar 
content.  D.  74  showed  2.2  per  cent,  and  D.  95,  2.7  per  cent,  of 
sucrose  over  home  plant  canes  and  D.  74  first  year  stubble  was 
practically  the  same  as  home  canes  in  sucrose.  No  tonnage  was 
determined  owing  to  limited  supply  of  cane  and  a  desire  to  extend 
the  area. 
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1896  was  only  a  fair  year  for  sugar  cane;  the  spring  was  wet 
and  a  small  rainfall  in  July,  August  and  September.  Fall  was 
fairly  wet.  Tonnage  was  under  the  average,  but  sugar  content 
good.  There  were  no  strictly  comparative  tests  of  D.  74  and  D. 
95.  The  analyses  reported  in  the  above  table  were  made  at  the 
time  of  planting,  Oct.  12,  and  are  compared  with  home  canes  at 
harvest.  Owing  to  the  desire  to  increase  our  area  of  these  seed- 
lings all  the  cane  was  used  for  planting  purposes  and  none  re- 
served for -the  mill. 

1897  was  a  fairly  good  year  for  both  sugar  content  and  ton- 
nage; the  rainfall  was  light,  but  fairly  well  distributed,  some- 
what small  during  the  summer  months,  the  season  of  growth. 

This  year  was  the  first  that  complete  comparative  field  results 
were  possible.  D.  74  was  3.72  per  cent,  richer  in  sucrose,  and  D. 
95,  1.6  per  cent,  richer  in  sucrose  than  home  canes,  grown  under 
identically  the  same  condition  on  parallel  rows.  The  average 
tonnage  per  acre  of  plant  cane  were  as  follows :  D.  74,  46.91, 
95,  35  07,  and  Home  canes  36.57. 

1898  was  a  memorable  year  to  our  sugar  planters,  noted  for  the 
exceedingly  green  cane.  The  rainfall  while  not  up  to  the  aver- 
age was  excessive  in  the  fall  months,  and  in  September  19.55 
inches  of  rain  fell  at  the  Sugar  Experiment  Station.  No  extremie 
cold  was  experienced.  All  cane  was  very  immature  this  year 
owing  to  the  heavy  demand  for  seed  cane  by  our  planters ;  there 
were  only  small  areas  of  J).  74  and  D.  95  reserved  for  tests,  which 
were  as  follows: 

D.  74  was  1.8  per  cent,  of  sucrose  above  home  canes  in  'first 
year  stubble,  and  D.  95  in  plant  1.65  per  cent,  of  sucrose  above 
home  plant,  and  a  yield  of  nearly  7  tons  of  cane  per  acre  more 
than  home  canes. 

1899 — This  year  is  remarkable  for  the  cold  of  the  greatest 
severity  ever  known  in  this  latitude.  In  February  a  minmtmi  of 
6  degrees  F.  above  zero  was  recorded,  destroying  nearly  all  of 
the  stubble  and  seriously  injuring  the  plant  and  seed  cane.  The 
tonnage  was  accordingly  very  short.    Where  good  stands  were 
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obtained,  both  tonnage  and  sugar  content  were  fair ;  the  growing 
steason  being  fairly  favorable.  D.  74  showed  1.95  per  cent,  of 
sucrose  more  than  home  canes,  and  D.  95  only  .05  per  cent,  over 
home  canes.  Owing  to  the  necessity  of  a  large  planting  there  was 
not  enougfh  cane  left  for  tonnage  determinations.  The  seedling 
canes  stood  this  severe  cold  as  well  if  not  better  than  home  canes 
in  plant  and  the  stubble  was  markedly  better  than  home  stuMes. 

1900 — The  spring  was  extremely  wet,  the  summer  fairly  favor- 
able, and  the  fall  dry.  No  killing  frosts  occurred,  tropical  plants 
and  sugar  cane  living  throughout  the  entire  winter,  yet  the  aggre- 
gate cold  was  nearly  as  great  as  a  year  of  freezes.  This  year  was 
rather  favorable  to  the  growth  and  development  of  sugar  cane. 
D.  95  plant  was  .95  per  cent,  ridher  in  sucrose  than  home  canes, 
and  gave  2.2  tons  of  cane  per  acre  over  our  home  canes.  D.  74  in 
first  year  stubble  yielded  2.48  tons  of  cane  per  acre  more  than 
home  canes,  and  was  1.6  per  cent  richer  in  sucrose.  This  forcibly 
shows  its  hardiness  compared  with  home  canes,  both  having  passed 
through  the  severe  cold  of  1899. 

i^i — The  spring  was  very  dry,  the  summer  favorable  and  the 
fall  dry.  The  year  was  rather  favorable  as  a  whole  for  the 
December,  which  was  the  coldest  killing  freeze  within  the  records 
growth  and  development  of  cane  crops,  and  but  for  the  freeze  in 
of  the  Sugar  Experiment  Station  during  the  harvest  season,  the 
largest  crop  of  sugar  ever  made  would  have  been  harvested.  This 
freeze  was  prolonged,  lasting  over  a  week,  with  a  minimum  tem- 
perature of  21  deg.  F.,  and  caused  great  injury  to  all  standing 
cane  over  the  State.  In  yields  of  plant  cane,  D.  74  was  i.oo  per 
cent,  and  D.  95,  90  per  cent,  above  home  canes  in  sucrose,  and  in 
tonnage  D.  74  gave  5.82  tons  per  acre  more  than  home  canes,  and 
D.  95,  .21  tons  over  home.  First  year's  stubble,  sucrose,  D.  74, 
2.20  per  cent.,  D.  95,  i.oo  per  cent,  above  home  canes.  Tonnage, 
D.  74,  12.53  and  D.  95,  7.05  more  than  home  canes. 

Second  years  stubble  D.  74  showed  3.1  per  cent:  more  sucrose 
and  D.  95,  2.15  per  cent,  more  sucrose  than  home  canes;  while 
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in  tonnage  D.  74  and  home  canes  were  practically  the  same,  and 
D.  95  showed  4.08  tons  per  acre  less  than  home  canes. 

The  tonnage  on  second  year's  stubble  are  not  really  comparable 
owing  to  the  seedling  canes  having  been  cut  early  for  distribution 
and  fall  planting  in  previous  years,  while  tihe  home  canes  were  not 
cut  until  harvest  time.  This  applies  particularly  to  D.  No.  74  in 
second  year's  stubble,  as  it  had  been  cut  early  in  both  plant  and 
1st  year's  stubble. 

1902 —  The  spring  was  fairly  favorable,  but  cold,  the  summer 
very  dry;  the  cane  growing  very  slowly  until  September,  and  the 
fall  favorable.  A  fair  crop  was  harvested,  with  a  fair  sugar  con- 
tent. Plant  cane  D.  74  was  2.1  per  cent,  and  D.  95,  .9  per  cent, 
richer  in  sucrose  than  home  canes,  and  D.  74  gave  3.12  tons  per 
acre  more  than  home  canes,  while  D,  95  shows  6.78  tons  less  than 
home  canes.  This  was  due  to  an  imperfect  stand  of  D.  95  and  its 
being  planted  on  the  poorest  plat  on  the  Experiment  Station.  First 
year's  stubble  B.  74  was  .4  per  cent  and  D.  95,  .2  per  cent,  below 
home  canes  in  sucrose,  while  in  tonnage  per  acre  D.  74  gave  9.17 
and  D.  95,  8.17  tons  more  per  acre  than  home  canes.  This  slight 
decrease  below  home  canes  of  D.  95  in  sucrose  being  much  more 
than  equalled  by  the  large  increase  in  tonnage  of  the  seedling 
canes.  Second  yearns  stubble,  D.  74  was  4.45  per  cent,  and  D.  95, 
3.50  per  cent,  richer  in  sucrose  than  home  canes,  and.  in  the  ton- 
nage per  acr^  D.  74  gave  10.59  and  D.  95,  12.27  t^^s  per  acre 
more  than  home  canes. 

1903 —  The  early  spring  was  cold  and  very  wet,  followed  by  cool 
dry  weather  in  the  late  spring.  The  land  was  packed  and  tilth 
severely  aif ected ;  spring  planting  was  done  under  most  trying  con- 
ditions, the  summer  was  dry  and  nfavorable  for  growth,  and  tfie 
fall  very  dry.  Irrigation  was  practised  three  times  at  tihe  Exj>eri- 
ment  Station.  The  tonnage  produced  in  the  State  was  very  light, 
but  the  juice  \ya^  uniformly  high  in  sucrose.  The  killing  frost  in 
Novernibef  "did  little  damage  other  than  checking  the  growth  and 
further  maturity  of  the  cane. 
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Plant  Cane— D,  74  was  .35  per  cent  and  D.  95  was  .20  per  cent. 
ri<£er  ih' sucrose  than  home  canes,  and  in  tonnage  D.  74  gave  3.71 
aad  D.  95,  1.36  tons  of  cane  per  acre  more  than  home  canes. 
^  F;irst:  }^ar's  stuhble — D.  74  was  1.20  per  cent,  and  D.  95  wa& 
1.90  per  cent,  richer  in  sucrose  than  home  canes,  and  in  tonnage 
D.  74  gave  3.77  tons  per  acre  more  than  home  canes,  while  D.  95 
gave  1.63  tons  less  than  home  canes.  This  low  yield  is  due  to 
the  great  difference  in  land  on  which  the  home  canes  and  D.  95 
were  grown;  the  former  was  on  one  of  our  best  plats  and  the 
latter  (D.  95)  on  our  worst  cane  plat  and  a  very  black  soil.  D.  74 
and  our  home  canes  were  on  the  same  character  of  soil  and  are' 
«     comparable  in  every  way. 

Second  year's  stubble— D.  74  was  .46  per  cent,  and  D.  95  was 
1.66  per  cent  richer  in  sucrose  than  home  canes.  In  tonnage  D.  74 
gave  7.79  tons  per  acre  more  than  home  canes,  while  D.  95  gave 
.99  ton  less.  This  decrease  is  unquestionably  due  to  the  earlier 
cutting  of  this  cane  in  previous  years  for  distribution,  while  the- 
home  canes  were  not  cut  last  year  until  harvested. 

Third  year's  stubble — D.  74  was  1. 15  per  cent  and  D.  95  was  .75^ 
per  cent,  richer  than  home  canes.  In  tonnage  D.  74  gave  prac- 
tically the  same  yield  as  home  canes  and  D.  95  an  increase  of  4.51 
tons  of  cane  per  acre.  These  yields  again  are  not  strictly  com- 
parative owing  to  the  early  harvesting  of  D.  74  and  D:  95  for  dis- 
tribution during  previous  years.  It  must  be  noted  that  these 
yields  are  very  good  for  third  year's  stubble.  This  is  largely  due- 
to  the  cane  being  grown  on  our  best  plat,  and  to  irrigation. 

To  summarize,  the  following  table  shows  the  average  yields  of 
these  canes,  i.  e.,  D.  74  and  D.  95  and  Home  canes,  averaged  for 
the  years  where  a  complete  comparison  was  possible,  excepting 
•  early  harvesting,  which  affected  the  seedlings  (D.  74  and  D.  95) 
only,  the  home  canes  having  been  harvested  only  at  the  time  of 
grinding  and  not  taking  into  consideration  the  soil  conditions,, 
which  as  a  rule  would  be  adverse  to  the  seedlings,  embracing  plant 
and  first  year's  stubble  for  four  years,  second  year's  stubble  for 
tlwee  years  and  third  year's  stubble  for  one  year: 
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Solids 

Variety  Brix  Sue.  Glnc.  not  Purity  Glue.  Tons  Cane 
 Sugar  Ratio     per  Acre 

D.  74, 

plant  16.22  .13.14  1. 13  1.95  81.01  8.60  39.02 
D.  95, 

plant  15.42     12.24     1.55     1.63     79.37     12.66  31.69 

Home, 

plant  14.54     11.34     1-69     1.51     77-99     H-90  33-34 

D.  74, 
1st  yr. 

stubble  16.06     13.41       .88     1.77     83.49       6.56  33.73 

D.  95, 
1st  yr. 

stubble  16.05      13.13      1. 13     1.79     81.81       8.61  31.07 
Home, 
1st  yr. 

stubble  15.18     12.01      1.63     1.55     79.12     13.49  26.74 

.  74, 
2d  yr. 

stubble  16.53     13-70       .81     2.02     82.88       6.91  29.62 

^-  95, 
2d  yr. 

stubble  16.20      13.50      1.02      1.68     83.33       7.55  29.02 
ome, 
2d  yr. 

stubble  14.75     11-03     I-68     2.04     74.78     15.23  23.47 

■  74, 
Zrd  yr. 

stubble  16.50     13.65       ^     2.21     82.72      4.68  24.99 

95, 

3rd  yr. 

stubble  16.15     13.25       .90     2.00     82.04       6.79  29.82 
Home, 
3rd  yr. 

stubble  15.40     12.50     1.23     1.67     81.16      9.84  25.31 
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Before  passing  the  above  table,  a  very  striking  point  to  be  note<l 
is  the  low  glucose  content  of  D.  74,and  also,  though  not  so  marked", 
that  of  D.  95  in  every  instance,  a  great  advantage  in  working  this 
juioe  in  the  Sugar  House.  From  this  table  it  is  noted  that  on 
plant  cane  D.  74  averages  1.80  per  cent,  of  sucrose  over  home  canes 
and  an  increase  of  5.68  tons  of  cane  per  acre.  D.  95  averages  .90 
per  cent  of  sucrose  over  home  canes  and  a  decrease  of  1.65  tons  is 
noted  in  comparison  with  home  canes.  This  is  due  to  the  low 
yield  of  one  season  owing  to  the  plat  on  which  D.  95  was  culti- 
vated, as  explained  before,  was  our  poorest  plat,  and  this  wa» 
spring  plant  against  home  cane  fall  plant.  Eliminating  that  year's 
result,  the  average  tonnage  is  33.54,  slightly  above  home  canes. 

First  year's  stubble  shows  D.  74  was  1.40  per  cent,  and  D.  95 
was  1. 1 2  per  cent  above  home  canes  in  sucrose,  and  D.  74  gave 
6.99  tons  and  D.  95  gave  4-33  tons  of  cane  per  acre  more  than 
home  canes. 

Second  year's  stubble  shows  D.  74  was  2.67  per  cent,  and  D.  95 
was  2.47  per  cent  above  home  canes  in  sucrose,  and  D.  74  gave 
6.15  tons  and  D.  95,  5-55  tons  of  cane  per  acre  more  than  home 
canes. 

Third  year's  stubble  (only  one  year's  results),  and  in  which 
the  D.  74  and  D.  95  had  been  cut  early  for  distribution  and  plant- 
ing several  times,  thus  materially  affecting  the  stand,  while  home 
canes  had  only  been  cut  at  harvest  seascMis,  D.  74  was  1.15  per 
cent,  and  D.  95  was  .75  per  cent,  above  home  canes  in  sucrose  and 
D.  74  gave  .32  tons  less,  and  D.  95  gave  4.51  tons  of  cane  per 

acre  more  than  home  canes. 

Reducing  the  above  to  a  more  practical  basis  and  assuming 

cane  to  be  worth  $3.00  per  ton,  the  following  increased  output  in 

money  per  acre  would  be  derived  from  one  acre  of  cane  with  D. 

74  and  D.  95  canes,  over  our  home  canes : 

D.  74  plant  cane  $^7-04  per  acre 

D.  95  plant  cane*  •     .60  per  acre 

D.  74  ist  year  stubble   20.97  per  acre 
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D  95  1st  year  stubble   12.92  per  acre 

D  74  2nd  year  stubble    i845  Ptr  acre 

D.  95  2nd  year  stubble   16.65  per  acre 

D.  74  3rd  year  stubble  96  per  acre 

D.  95  3rd  year  stubble   •   13-53  per  acre 

♦Taking  average  plant  as  33.54  tons  per  acre. 

The  lower  tonnage  of  D.74  in  third  year  stubble  is  due  to  its 
having  been  cut  early  for  distribution  more  frequently  than  D.  95, 
and,  as  before  stated,  the  home  canes  were  not  cut  until  the  regular 
harvest  season. 

Applying  another  method  of  estimating  the  value  of  sugar  cane, 
using  the  factor  of  eight  (8)  times  the  sucrose  content  of  the 
cane,  multiplied  by  the  price  of  yellow  clarified  suga  per  pound 
on  the  New  Orleans  market.  This  basis  is  the  average,  or  about 
the  average  of  the  summary  of  methods  proposed  by  papers  00 
this  subject  presented  to  the  Louisiana  Sugar  Planters'  Associa- 
tion in  1899  in  a  review  of  these  methods  by  Dr.  Wm.  C.  Stubbs. 

The  following  are  the  results,  assuming  yellow  clarified  sugar 
to  be  worth  four  (4)  cents  per  pound  on  the  New  Orieans 
market : 

Tonnage  of  Per  cent  of  Value  of  Janep?? 

Var^ty  caneof  ^ "£>V"  '^^a^cr 

plant  39.02  13-14  $4.40  •  $i53.o» 
D.  95, 

plant  33-54  12.24  3-92  13148 
Home, 

plant  33.34  *  11-34  3-63  121.02 

1).  74, 
1st  yr. 

stubble         33-73  ^3-41  4-29  ^44-70 

D.  95. 
1st  yr. 

stubble         31.07  13-13  4.20  130.49 
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Home, 
1st  yr. 

stubble         26.74  12.01  3.64  97.33 

D.  74, 
2nd  yr. 

stubble  29.62  13.70  4.38  129.74 

D.  95, 
2nd  yr. 

stubble  29.02  13.50  4.32  125.37 

Home, 
2nd  yr. 

stubble  23.47  11.03  3-53  82.91 

D  74, 
3rd  yr. 

stubble         24.99  13-65  4-37  109.11 

D.  95, 
3rd  yr. 

stubble  29.82  13.25  4.24  126.44 

Home, 

3rd  yr.  • 

stubble  25.31  12.50  3.95  99.97 

The  above  results  represents  the  values  of  an  acre  of  cane  in 
plant  and  first,  second  and  third  year  stubble,  calculated  on  a 
basis  supposed  and  believed  to  represent  an  even  distribution  of 
the  value  of  the  product  on  a  basis  of  four  (4)  cents  per  pound 
for  yellow  clarified  sugar  and  giving  one-half  (1-2)  to  the  pro- 
ducer of  the  cane  and  one-half  (1-2)  to  the  manufacturer  of 
sugar,  or  the  sugar  factory. 

From  the  above  it  will  be  noted  that  in  plant  cane 

D.  74  gave  an  increase  in  value  of  $32.06  over  home 

D.  95  gave  an  increase  in  value  of   10.46  over  home 

In  first  year  stubble 

D.  74  gave  an  increase  in  value  of   47-37  over  home 

D.  95  gave  an  increase  in  value  of   33.16  over  home' 
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In  second  year's  stubble 
D.  74  gave  an  increase  in  value  of. 
95         an  increase  in  value  of 
In  third  yearns  stubble 
D.  74  gave  an  increase  in  value  of. 
95  §^3.ve  an  increase  in  value  of. 


46.83  over  home 

42.46  over  home 

9.04  over  home 

26.47  over  home 


Taking  a  crop  of  plant  and  first  year's  stubble  D.  74  gave  an 
increase  in  value  of  $79.41  on  one  acre  of  each  over 
one  acre  of  each  in  the  home  canes,  or  an  average  of 
$39.70  per  acre  if  the  acreage  of  each  v^ere  evenly 
divided.  D.  95  giving  an  increase  in  value  of  $43.62  on  one  acre 
of  each  or  an  increase  of  $21.81  per  acre  if  acreage  v^ere  evenly 
divided.  Plant,  first  and  second  year's  stubble  canes  give  for  the 
three  acres  an  increase  of  $88.45,  or  an  average  of  $29.48  per 
acre  over  home  canes  for  D.  74,  and  an  increase  of  $86.08  for 
three  acres,  one  acre  of  each  over  home  canes,  or  an  average  of 
$28.69  per  acre  over  home  cane,  for  D.  95.  Plant,  first,  second 
and  third  year's  stubble,  the  increase  of  the  four  acres  for  D.  74 
is  $95.12,  an  average  of  $26.28  per  acre  over  home  canes,  and 
for  D.  95  is  $112.55  for  the  four  acres,  an  average  of  $28.14  per 
acre  over  home  canes. 

These  are  the  results  secured  at  the  Sugar  Experiment  Station 
from  an  agricultural  standpoint,  or  Field  Results. 

SUGAR  HOUSE  RESULTS. 

'  Owing  to  the  time  required  to  increase  our  supply  of  D.  74  and 
D.  95,  and  after  having  secured  a  fair  area  in  these  canes,  the 
desire  to  distribute  these  canes  throughout  the  State,  it  was  not 
possible  for  the  station  to  make  any  sugar  house  tests  until  1901. 

In  1901,  a  strike  or  run  in  the  sugar  house  was  made  with  a 
mixture  of  plant  and  first  year's  stubble  canes  of  D.  74  and  D.  95 
with  the  following  results: 
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Run  No.  8,  1901.  D.  74  and  D.  9S  Pi^nt  and  First  Year's 

Stubble. 

Extraction  on  Nine  (9)  RoUer  Mill,  Without  Saturation, 
75.36  Per  Cent. 
Analysis  of  cane  juice:  . 

Btli  Sue.         Glue.       Sug«r        Parity  rat'o 

81.02  7.38 


D.  74  15-54      12-59  -93 

D.95  H-85       "72       1-42       1-71       78-92  X2.I2 

X;;;;^^  12.16      1.17      1-87      80.00  9-63 

Yield  in  sugars  per  ton  of  cane: 

First  sugar  143-6  lbs.  of  94-5  per  cent.  suc««e 

Second  sugar    36.6  lbs.  of  81.9  per  cent.  sucro« 

Third  sugar    5-4  lbs.  of  84.4  per  cent.  sucK»e 

Total  sugars   i85-6  lbs.  per  ton  of  cane. 

■  Available  chemically  pure  sugar  per  ton  of  cane  ground,  165.7 
lbs.  Total  sugars  obtained  per  ton  of  cane  reduced  to  chemical 
pure  sugar,  170.2  lbs. 

Average  of  Runs  on  Home  Plant  and  First  Y-5Ar's  Stubble, 

I9OI. 

Extraction  on  Nine  (9)  Roller  Mill,  Without  Saturation, 
73.20  Per  Cent. 

Analysis  of  cane  juice :  ^^^^ 

7^2      ^i^^^T'^s  74.34  17.42 

Yield  in  sugars  per  ton  of  cane:  . 

First  sugar   "6-8  lbs.  of  91-3  per  cent  sucr^ 

Second  sugar   -_28^  7^  °  ^'  "^'"^ 

Total  Sugars  -  -  - 144-9  lbs.  per  ton  of  cane.      , . .  , 
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Available  chemical  pure  sugar  per  ton  of  cane  ground, 
lbs.   Total  sugars  Obtained  per  ton  of  cane,  reduced  to  chewica* 
pure  sugar  126.6  lbs. 

SUGAR  HOUSE  RESULTS,  1902. 
Run  No.  6,  Home  Cane,  Plant. 
Extraction  on  Nine  (9)  Roller  Mill,  WithotU  Saturation, 
75.67  Per  Cent. 

Anaylsis  of  cane  juice :  ' 


*1sollds  not  ^  GlucoS« 

Brix  Sue  Glue  Sugar  Pnrity  r»\U> 


14.53 


10.68  1.68         2.17         73-50  15.73 


Yield  in  sugars  per  ton  of  cane ; 

First  sugar  , . . .  ii34  lbs.  of  96.05  per  cent,  sucrose 

Second  sugar  33.2  lbs.  of  88.00  per  cent  sucrose 

Third  sugar   lo.i  lbs.  of  80.00  per  cent,  sucrose 

Total  sugars  ..1567  l^s-  per  ton  of  cane.  ^ 

Available  chemical  pure  sugar  per  ton  of  cane  ground,  136.2 
lbs.  Total  sugars  obtained  per  ton  of  cane  reduced  to  chemkal 
pure  sugar,  146.2  lbs. 

Run  No.  7,  D.  74,  Plant  Cane. 
Extraction  on  Nine  (9)  Roller  Mill,  Without  Saturation, 
76.55  Per  Cent. 

Analysis  of  cane  juice : 

Solids  not  Gluwie 
Brix  Sue.  Gluo.  Sugar  Purity  ratio 

J5,66  12.66  1.20  1.80  80.84  9-48 
Yield  in  sugars  per  ton  of  cane: 

First  sugar  1384  lbs.  of  94.05  per  cent,  sucrose 

■Second  sugar  . . .  36.6  lbs.  of  76.80  per  cent  sucrose 

Third  sugar   12.8  lbs.  of  80.00  per  cent,  sucrose 

Total  sugars   187.8  lbs.  per  ton  of  cane.  j 
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Available  chemical  pure  sugar  per  ton  of  cane  ground,  175.5 
lbs.  Total  sugars  obtained  per  ton  of  cane  reduced  to  chemical 
pure  sugar,  168.5  lbs. 

SUGAR  HOUSE  RESULTS,  1903. 

Run  No.  4,  First  Year's  Stubble,  Home  Cane. 

Extraction  on  Nine  (9)  Roller  Miller,  Without  Saturation, 
71.52  Per  Cent, 

Analysis  of  cane  juice: 

Solids  not  Glucose- 
Brix  Sue.  Glue.  Sugar  Purity  ratio 

16.20  13.20  1.37  1.63  81.48  10.37 

Yield  of  first  sugar  per  ton  of  cane,  138.9  lbs.  of  95.4  per  cent, 
sucrose. 

Available  chemical  pure  sugar  per  ton  of  cane  ground,  169.2  lbs. 
First  sugar  obtained  reduced  to  chemical  pure  sugar  per  ton  of 
cane,  132.5  lbs. 

Run  No.  5,  First  Year's  Stubble,  D.  74. 
Extraction  on  Nine  (9)  Roller  Mill,  Without  Saturation^ 
73-35  Per  Cent. 

Analysis  of  cane  juice : 

Solids  not  Glucose 
Brix  Sue.  Glue.  Sugar  Purity  ratio 

16.95  14.40  .79  1.76  84.95  5.48 

Yield  of  first  sugar  per  ton  of  cane,  162.7  lbs.  of  95.5  per  cent, 
sucrose. 

Available  chemical  pure  sugar  per  ton  of  cane  ground,  199.7  J^s. 
First  sugar  obtained  per  ton  of  cane,  reduced  to  chemical  pure 
sugar,  155.4  lbs. 


25 

Run  No.  6,  Plant,  First,  Second  and  Third  Year's  Stubble, 

D.  95. 

Extraction  on  Nine  (9)  Roller  Mill,  Without  Saturation. 

'^^"^    76.00  per  cent. 

ist  year's  stubble    72.68  per  cent. 

2nd  year's  stubble   74.71  p^^  cent. 

3rd  year's  stubble    70.25  per  cent. 

Average  extraction  of  all  canes  for  the  run  . . .  73  79  per  cent. 

Analysis  of  cane  juice : 

^^nc.  ^-^l%r^  Parity  ^^S^ 

'^•3°  ^3-21  i.io  1.99  81.04 

Yield  of  first  sugar  per  ton  of  cane,  145.6  lbs.  of  95.8  per  cent, 
sucrose. 

Available  chemical  pure  sugar  per  ton  of  cane  ground,  188.7  lbs. 

First  sugar  obtained  per  ton  of  cane  reduced  to  chemical  pure- 
sugar,  139.5  lbs. 


Run  No.  7,  Home  Canes,  Plant. 

Extraction  on  Nine  (9)  Roller  Mill,  Without  Saturation, 
74-75  Per  Cent. 

Analysis  of  cane  juice : 

Brix  Sue  rinP  Solids  not  Glucose 

»nc.  Glue-  Sugar  purity  ratio 


15.90  13.00  ,  1.20  1.70  81.76 


Yield  of  first  sugar  per  ton  of  cane,  1414  lbs.  of  9575  P^r  cent. 


sucrose. 


Available  chemical  pure  sugar  per  ton  of  cane  ground,  177-4  ^■ 
First  sugar  obtained  per  ton  of  cane  reduced  to  chemical  pure 
sugar,  1354  lbs- 


Run  No.  8.  Plant,  Second  and  Third  Year's  Stubble,  D.  74- 
Extraction  on  Nine  (9)  RoUer  Mill,  Without  Saturation. 

  80.86  per  cent. 

Plant  -o   per  cent, 

.^d  year's  stu^  e  ••       g  ^^^^ 

ird  year's  stubble  •  •  •  • ll,  «^ 

Aventge  extraction  of  all  canes  for  the  run. . . .  77-39 

Analysis  of  juices : 

Brlx  Suc_  ei^e.  8ngar______Pnrlty  ?  

    T  06  82.36  6.69 

16.16  13.31  ^ 

Yield  of  first  sugar  per  ton  of  cane,  146.8  lbs.  of  95  per  cent, 
sucrose. 

Available  chemical  pure  sugar  per  ton  of  cane  ground,  i9?-2  lbs. 
First  sugar  obtained  per  ton  of  cane  reduced  to  chemical  pure 
sugar,  139.S  lbs- 

In  conjunction  with  these  runs  in  the       '  "^"^^ 
on  the  extraction  of  home  canes,  compared  with  D  No.  74  0n  a 
I    oiler  mill  without  saturation  or  dry.  The  ^mce  -P^ 
by  each  mill  was  taken  and  analyzed  separately  and  ext«.t^ 
determined  for  each  mill  separately.    The  followmg  are  the  re 
suits : 
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Home  Cane,  Total  Extraction,  72.13  Per  Cent. 


Mill 

Mill 

Third 
MiU 

64.50 

5-50 

2,13 

14.60 

15.12 

12.93 

11.41 

1-54 

1.29 

.37 

.58 

Albuminoids  and  Amids  ' 

.18 

.50 

.58 

.10 

.11 

.14 

.14 

.15 

.12 

.10 

.56 

•SI 

84.07 

78.15 

7S.I7 

1 1. 91 

11.30 

D.  No.  74  Cane,  Total 

Extraction, 

80.0Q  Pei 

J  Cent. 

First 

Second 

Third 

Mill 

Mill 

Mill 

70-75 

7.00 

2.25 

17.02 

16.65 

16,64 

1493 

13.80 

13.57 

I.II 

.81 

.83 

.45 

.67 

.74 

Albuminoids  and  Amids  ... 

.12 

•30 

.40 

.10 

•13 

.17 

•21 

.21 

.14 

.67 

.69 

Coefficient  of  Purity    87.72  82.88  81.55 

Glucose   744  5.88  6.1 1 


In  comparing  these  results  the  following  is  to  be  noted.  Th« 
total  extraction  obtained  shows  a  very  large  increase  with  the  D. 
74  over  home  cane,  the  per  cent,  of  increase  being  7.87,  or  nearly 
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II  per  cent!  more  juice  from  D.  74  than  that  obtained  from  home 
cane.  The  D.  74  gave  an  increased  per  cent,  extraction  on  each 
of  the  three  mills. 

In  comparing  the  analyses,  the  impurities  extracted  are  of  most 
interest,  the  sugar  content  of  the  canes  having  been  compared  in 
detail  before. 

In  ash  D.  74  is  higher  than  home  canes  on  all  the  mills,  though 
in  the  juice  extracted  from  the  third  miir  the  difference  is  very 
slight.  Albuminoids  and  Amids,  D.  74  is  lower  than  home  canes 
in  the  juice  from  all  the  mills;  with  the  free  acid  there  is  very 
little  difference.  Combined  acids  in  D.  74  is  slightly  greater  than 
home  canes,  and  show  an  increase  in  the  second  and  third  mill 
juices  over  the  first  mill,  while  in  the  juice  from  the  home  canes 
the  first  and  second  mill  have  practically  the  same  amount  and  a 
slight  decrease  is  noted  in  the  third  mill. 

Gums  in  the  juice  from  both  home  cane  and  D.  74  increase 
markedly  in  the  second  and  third  mills  over  the  first  mill,  the 
per  cent,  in  the  second  and  third  mills  being  nearly  the  same, 
and  D.  74  has  a  larger  percentage  of  gums  from  all  mills. 

In  all  of  the  above  runs  the  extraction  is  given  on  the  cane 
dry  or  without  saturation.  The  above  are  the  results  in  the  sugar 
house  of  D.  74,  D.  95  and  home  canes,  and  on  close  perusal  show 
decided  results  favorable  to  D.  74  and  D.  95. 

Summarizing  these  results  it  is  noted  that  in  1901,  D.  74  and. 
D.  95  mixed  gave  a  total  yield  of  185.6  lbs.  of  total  sugars,  first, 
second  and  third,  per  ton  of  cane  ground,  with  an  extraction  of 
75.36  per  cent.,  and  home  canes  of  the  same  age  gave  144.9  lbs. 
of  total  sugars,  first  and  second,  no  thirds  being  made,  since  all 
available  sugar  was  extracted  in  first  and  seconds,  with  an  ex- 
traction of  73.02  per  cent.;  showing  an  increase  of  2.34  per  cent, 
in  extraction  for  the  D.  74  and  D.  95  over  home  canes,  and  an 
increase  of  40.7  lbs.  of  sugar  per  ton  of  cane  ground. 
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igo2—D.  74  plant  and  Home  cane  plant  were  run  in  the  sugar 
house  as  comparative  runs,  the  results  were  as  follows : 

Extraction,  D.  74,  76.55  per  cent.  Home  Cane,  75.67  per  cent., 
■an  increase  of  .88  per  cent,  for  D.  74. 

-Total  sugars  obtained  per  ton  were :  for  D.  74,  187.8  lbs.  Home 
canes,  156.7  lbs.,  an  increase  of  31. i  lbs.  for  D.  74. 

1903— There  were  three  runs  of  seedling  canes  made  this  year, 
only  one  of  which,  that  of  the  first  year's  stubble  D.  74,  is  strictly 
comparable  with  home  canes.  The  other  two  runs  are  compared 
with  Home  plant,  and  fairly  well  so,  since  D.  74  and  D.  95  plant 
formed  the  greater  proportion  of  the  cane  entering  runs  6  and  8 
.  respectively,  and  the  sugar  contents  of  these  plant  canes  are  prac- 
tically  the  same  as  the  average  of  the  cane  juice  for  these  runs. 

■  D.  74  first  year's  stubble  gave  the  following  results : 

■  Extraction,  73.35  per  cent.  Home  canes,  first  year's  stubble, 
•  71.52  per  cent.,  an  increase  of  1.83  per  cent,  for  D.  74. 

First  sugar  obtained  per  ton  of  cane  from  D.  74  is  162.7  lbs., 
and  from  Home  canes  138.9  lbs.,  an  increase  of  23.8  lbs.  per,  ton 
of  cane  for  D.  74. 

In  runs  6,  7  and  8,  the  results  are  not  strictly  comparable  other 
than  extraction,  and  only  this  will  be  noted : 

D.  74  plant  gave  an  extraction  of  80.86  per  cent.,  and  Home 
plant  74.75  per  cent.,  an  increase  of  6. 11  per  cent,  in  extraction 
for  D.  74  over  home  canes. 

D.  95  plant,  gave  an  extraction  of  76.00  per  cent.,  an  increase 
of  1.25  per  cent,  over  home  canes,  and  a  decrease  of  4.86  per  cent, 
compared  with  D.  74. 

It  is  particularly  striking  that  the  extraction  with  D.  74  shows  a 
much  greater  per  cent,  of  juice  obtained  than  from  home  canes  un- 
der the  same  conditions.  Bringing  this  data  to  a  practical  basis  and 
restricting  comparisons  to  plant  and  first  year's  stubble  canes 
where  comparative  tests  have  been  made,  the  following  table  gives 
the  yield  of  D.  74  and  Home  canes : 
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•  Poands  of  Sugar 

obtained  per 

Variety  Of  Cane  ton  of  Cane 

Home  cane,  plant   '187.8 

D.  74,  plant   g  ^ 

Home  cane,  first  year's  stubble  •  *  "*  *  162  7* 

D.  74,  first  year's  stubble  *  *  *  V/,'  *^ 

Average  of  Home  cane,  plant  and  first  year's  stubble .  147.80 
Average  of  D.  74,  plant  and  first  year's  stubble  175.^5 


♦First  sugar  only. 

showing  an  increase  of  2745  lbs.  of  sugar  per  ton  as  an  average 
of  plant  and  first  year's  stubble  D.  95  over  the  avera^f 
home  canes.  With  D.  95  the  sugar  house  results  ai-e  not  compara- 
tive enough  to  justify  this  data  and  are  not  included. 

Assuming  the  total  sugars  to  be  worth  an  average  of  S-So  cents 
per  pound  on  New  Orleans  market,  and  applying  this,  we  have 
the  following  value  in  sugar  output  per  ton  of  cane: 

Pounds  of  Price  of  Valne  ot 

SBgJr  ob-  Sugar  in  Sosaj  ftom 

Mined  per  cents  per  cje  ten 

Variety  of  Cane                                       tin  VOttiA  of  cane 


Home  cane,  plant   ^S^-?  3-SO  $5-48 

D.  74,  plant   ^87-8  3-50  ,  ^  S? 

Home  cane,  ist  year  stubble   138.9*  3-50  4.8^ 

D.  74,  ist  year  stubble  ■  ■  ■   ±^1  

Average  of  Home  cane,  plant  and  _ 

first  year's  stubble   i47-8o  3-50  5-17 

Average  of  D.  74>  plant  and  first 

year's  stubble   ^/S-^S  3  SO  f-'S 


♦First  sugar  only. 

Here  it  is  noted  that  the  value  of  the  sugar  produced  from  o«e 
ton  of  plant  D.  74  is  H-C^  more  than  from  home  canes,  and  w.A 
first  year's  stubble  $0.83  more,  or  an  average  of  $0^  per  ton  pto 
and  first  year's  stubble.    Applying  this  data  to  the  operations  of 
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a  sugar  house  grinding  500  tons  of  cane  per  day  we  have  the- 
following : 


Variety  of  Oane  Gromid 

Value  of 
Sugar  per 
ton  of  cane 
ground 

Tons 
ground 
per 

day 

Value  of 

Sugar  pro- 
duced' 
per  day 

...$548 

500 

$2740.00. 

D.  74,  plant    

...  6.57 

3285.00. 

Home  cane,  ist  year's  stubble. . 

...  4.86* 

500 

2430.0a 

...  5.69* 

500 

2845.0a 

Average  of  Home  cane,  plant  and 

first  year's  stubble   ,..»  5.17  500  2585.0a. 

Average  of  D.  74,  plant  and  first 

year's  stubble   6.13  500  3065.0a 


♦First  sugar  only. 

Here  it  is  noted  that  the  increase  in  value  of  the  output  per  day- 
is  considerable  and  D.  74  is  far  in  excess  of  home  canes.  On 
plant  cane  the  increase  is  $545.00  per  day,  on  first  year's  stubble 
$415.00  per  day,  an  average  of  $480.00  per  day  for  both  plant  and 
first  year's  stubble  D.  74  over  Home  canes. 

The  yield  of  sugar  in  first  year's  stubble  compared  with  plant 
canes  includes  only  first  sugar,  while  the  plant  yields  are  total 
sugars  obtained.  The  second  and  third  sugars,  from  first  year's 
stubbles  are  now  in  process  of  manufacture. 

Such  are  the  results  secured  at  the  Louisiana  Sugar  Experiment 
Station  from  the  experiments  on  these  canes.  Applying  these  re^ 
suits  to  a  sugar  plantation  cultivating  500  acres  of  cane,  250  acres 
in  plant  and  250  acres  in  first  year's  stubble,  and  grinding  the 
same  at  its  sugar  house,  we  have  the  following  results: 
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Variety  of  Cane 


Tons  of  Cane  Pounds  of  Sugar  Value  of  Sugar 
produced  on        produced  on  at  3V2e.  per 

256  acres  250  acres  pound 


Home  plant  §335 

D.  74,. plant  -9755 


1,306,094.5  $45713-31 
1,831,989.0  64,119.61 


Increase  of  D.  74  over  Home .  1420 


525.894.5  $18,406.30 


Home,  1st  year's  stubble 


6685 


928,546.5*  $32,499.13 


D.  74,  1st  year's  stubble  ....8432  1,371,886.4*  48,016.02 
Increase  of  D.  74  over  Home.  1774         443.339-9  $15,516.89 

*These  yields  are  for  first  sugar  only ;  seconds  and  thirds  are  not 
included,  being  in  the  process  of  manufacture. 

This  table  represents  the  relative  gain  to  the  sugar  planter  and 
manufacturer  from  plant  cane  and  from  the  first  sugars  from  stub- 
ble cane  as  shown  by  the  results  of  the  preceding  experiments  of  D. 
74  over  home  canes.  Unfortunately,  the  run  on  first  year's  stubble  D. 
74  has  not  been  completed,  and  was  not  made  the  same  year  as  the 
run  on  plant  D.  74,  but  they  are  compared  with  home  cane  of  the 
same  year,  and  same  conditions  under  which  they  were  produced. 
These  results  show  an  increased  sugar  yield  of  40.3  per  cent,  on 
Plant  D.  74  over  Plant  Home  canes,  and  in  first  year's  stubble  an 
increase  of  47.7  per  cent  in  first  sugar. 

To  recapitulate,  to  the  sugar  cane  grower  the  following  is  pre- 
dicated upon  the  basis  of  these  results,  on  a  field  of  250  acres  of 
plant  and  250  acres  of  first  year's  stubble  cane  of  these  varieties 
separately,  assuming  cane  to  be  worth  $3.00  per  ton, 

D.  74  plant  will  yield  $29,265.00  on  250  acres. 
D.  95  plant  will  yield  $25,155.00  on  250  acres. 
Home  plant  will  yield  $25,005.00  on  250  acres. 

D.  74,  1st  year's  stubble,  will  yield  $25,296.00  on  250  acres. 
D.  95,  1st  year's  stubble,  will  yield  $23,902.50  00  250  acres. 
Home,  1st  year's  stubble,  will  yield  $20,055.00  on  250  acres. 
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Assuming  yellow  clarified  sugar  to  be  worth  4  cents  per  pound 
en  the  New  Orleans  market,  and  using  the  factor  eight  (8), 

D.  74  plant  will  yield  $40,971.00  on  250  acres. 
D.  95  plant  will  yield  $32,869.20  on  250  acres. 
.  Home  plant  will  yield  $30,339.40  on  250  acres. 

D.  74,  1st  year's  stubble,  $36,173.28  on  250  acres. 
D.  95,  1st  year's  stubble,  $33,263.50  on  250  acres. 
Home,  1st  year's  stubble,  $22,729.00  on  250  acres. 

These  figures  speak  for  themselves  and  show  the  marked 
superiority  of  D.  74  over  both  home  canes  and  D.  95,  and  D.  95 
is  quite  above  home  canes.  This  is  the  average  from  a  field  or 
sugar  cane  grower's  standpoint,  assuming  the  before  mentioned 
values  of  cane  per  ton. 

The  results  in  a  central  factory  grinding  cane  from  500  acres, 
250  of  plant  and  250  first  year's  stubble,  and  paying  $3.00  per  ton 
for  cane,  will  be  as  follows : 


*These  values  refer  to  first  sugars  only,  paying  full  price  for 


With  cane  purchased  by  thfe  factor  8  and  the  sugar  content  of 
the  juice  with  yellow  clarified  sugar  selling  for  4  cents  in  New 
Orleans, 


Variety  of  Cane 


ValTie  of  Suzar  obtained 
over  price  paid  for  cane 


D.  74,  plant   . 

Home,  plant  

D.  74,  1st  year's  stubble 
Home,  1st  year's  stubble 


$34,854.61 
20,708.31 
22,720.02* 
12,444.13* 


cane. 
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D.  74,  plant   • 

Home,  plant  

D.  f4,  1st  year's  stubble 
Home,  1st  year's  stubble 


$23,148.61 

11,842.74* 
.  10,770.13* 


^These  values,  refer  to  first  sugars  only,  paying  full  price  for 


These  are  the  results  of  the  experiments  at  the  Sugar  Experi- 
tnent  Station  on  these  canes,  and  the  application  of  the  assumed' 
values  given  to  these  results  on  a  plantation  of  500  acres  of  cane. 

The  following  questions  were  submitted  to  our  sugar  planters 
relative  to  the  practical  results  secured  in  1903  from  D.  74  and 
D.  95  canes : 

•   I.    Relative  time  of  germination  of  D.  74  and  D.  95  compared 
with  home  canes? 
2..    Rate  of  growth  of  D.  74  and  D.  95,  and  home  canes? 

3.  Capacity  of  withsitanding  drouth,  excessive  rains  and  winds 
storms,  of  D.  74  and  D.  95  and  home  canes. 

4.  Relative  time  of  laying  by  of  D.  74  and  D.  95  and  home  canes. 

5.  Tonnage  per  acre  in  plant,  D.  74,  D.  95,  Home  canes, 
Tonnage  per  acre  ist  year  stubble,  D.  74,  D.  95,  Home  canes, 
Tonnage  per  acre  2nd  year  stubble,  D.  74,  D.  95,  Home  canes. 

6.  Sugar  contents  of  seedlings  compared  with  home  canes,  and 
comparative  analysis  of  the  canes,  if  determined. 

7.  Sugar  house  results,  viz.— Extraction,  Clarification,  Boiling, 
Purging,  and  yield  in  sugars  of  D.  74  and  D.  95  and  home 

,     canes,  giving  characteristics  and  comments.    Please  make 
these  as  near  comparative  tests  as  possible,  giving  restilts  of 
canes  of  the  same  age,  and  those  harvested  at  as  near  the 
same  time  as  possible.  _ 


cane. 
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To  these  questions  a  large  number  of  replies  were  received,  and 
in  many  instances  the  canes  had  not  been  on  the  plantation  a  suf- 
ficient length  of  time  and  the  quantity  of  cane  was  too  small  to 
justify  any  data.  The  following  is  a  digest  of  the  replies  received 
to  these  questions : 

(1)  Mrs.  C.  Bubenzer,  Bunkie,  La.: 

"D.  74  germinates  two  weeks  earlier,  and  D.  95  one  week 
earlier  than  home  cane.  D.  74  grows  25  per  cent,  faster  than 
home  canes  till  after  lay  by,  when  home  canes  catch  up  about 
Sept.  1st.  D.  74  larger  in  diameter  than  home  canes.  D.  95  did 
not  do  well.  Laid  by  D.  74  ten  days  earlier  than  home  canes. 
D.  95  same  time  as  home  canes.  Tonnage  per  acre  in  plant:  D. 
74,  20;  D.  95,  15;  Home  canes,  18." 

(2)  Mr.  S.  N.  Burnett,  Burnside,  La.: 

"In  germination  D.  95  ahead  of  D.  74  and  home  canes.  Rate 
of  growth  D.  95  above  both  D.  74  and  home  canes,  the  latter 
about  equal.  D.  95  resists  drouth  and  wet  weather  best;  D.  74 
stands  wind  storms  best.  D.  95  laid  by  earlier,  and  D.  74  later 
than  home  canes.    D.  95  gives  the  best  tonnage." 

(3)  Messrs.  Cambon  Bros.,  Houma,  La.: 

"D-  74  germinates  25  per  cent,  earlier  than  home  canes,  grows 
more  rapidly  and  suckers  sooner  and  heavier  than  either  of  the 
other  canes.  Stands  drouth  and  wind  storms  100  per  cent,  better 
than  home  cane.   Laid  by  two  to  three  weeks  earlier. 

"Tonnage,  plant,  D.  74,  38 ;  Home  canes,  26. 

"Tonnage,  ist  year's  stubble,  D.  74,  32;  Home  canes,  22. 
^  "D.  74  stubbles  50  per  cent,  better  than  home  canes.   The  above 
tonnage  from,  plant  is  from  planting  one  stalk  of  D.  74  against 
two  stalks  lapped  of  home  canes.'' 
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(4)  Mr.  Anatile  Delaune,  Albemarle,  La.: 
"Germination  the  same  for  all  canes.    D.  74  grows  .the  same 

as  home  canes.  D.  95  a  little  behind.  Canes  stand  drouth  about 
the  same  and  are  laid  by  the  same  time.  Did  not  determine 
tonnage;  planted  all  of  both  canes  and  prefer  D.  74.  Both  do 
better  than  home  canes,  and  sucker  considerably  more." 

(5)  Mr.  J.  B.  Dubourg,  Welcome,  La.: 

"D.  74  and  D.  95  grow  faster  than  home  canes  and  resist 
drouth  better;  they  are  laid  by  earlier;  no  tonnage  determined; 
kept  all  for  seed.^^ 

(6)  Mr.  W.  Edwards,  Marksville,  La. : 

"D.  74  and  D.  95  germinate  one  to  two  weeks  earlier  than 
home  canes,  and  grow  slower.  Thinks  canes  all  right,  and  ex- 
pects to  keep  planting  and  increasing.^^ 

(7)  Mr.  D.  B.  Ells,  Gibson,  La.: 

"Home  cane  germinates  two  weeks  ahead  of  D.  74  and  D.  95. 
Home  canes  blown  down,  others  standing.  Laid  by  at  same  time, 
and  all  canes  the  same  height.  Reserved  all  D.  74  and  D.  95  for 
seed.  First  year's  stubble  D.  74  taller  than  purple  cane,  same 
height  as  ribbon,  but  ribbon  cane  larger.  D.  95  larger  stalk  than 
D.  74  and  more  stalks,  but  only  two-thirds  the  height.'' 

(8)  Mr.  Walter  Godchaux,  Napoleonville,  La.: 

"D.  74  and  D.  95  withstand  drouth  much  longer  than  home 
canes,  remaining  entirely  green,  while  home  canes  were  some- 
what dried  up.   This  observation  was  made  on  plant  cane  in  the 
same  cut  and  soil,  and  with  the  same  cultivation.    Laid  by  at  ' 
the  same  time.   Tonnage  not  given ;  all  kept  for  planting. 
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Analysis  of  Canes. 

Non-  Glue. 

Variety  Date  BrIx  Sue.      Glue         Sugar        ratio  Purity 


D.  74, 
jst  yr. 

Stubble  1 1-7-03  16.15  12.39  2.15  1. 51  12.19  76.72 
D.  74. 

Plant  'I 

D.  95, 
ist  yr. 

Stubble 


15.30     I  i;5b  '  2:12:    1.68     14.16  75.81 

^^•65  13-77  .  ^•'^o  1.28  9.29  82.70 
15-45     12.50     1.84     1.56     12.94  77-34* 


D-  95. 
Plant 

Home, 

ist  yr. 

Stubble  " 
Home,        '^^-'i'  taM?^  ..roD;;  v.:  j/:   r:  ^,  . 

Plant    11-27-03     15.76     13.02      1.45     1. 18       9.85  82.50 


16.51      13.20     1.62      1.69.  12.83  78.75 


These  analyses  hardly  do  justice  to  D.  74  and  D.  95  on  account 
of  only  one  sample  being  taken,  while  with  home  canes  several 
samples  were  taken. 

(9)  Mr.  James  P.  Kock,  Belle  Alliance,  La. : 
"D.  74  and  D.  95  somewhat  slower  in  germination  than  home 
canes.  D.  74  grows  faster  and  D.  95  slower  than  home  canes. 
D.  74  withstands  drouth  better  than  home  canes  and  D.  95  suckers 
more  than  either  D.  74  or  home  canes.  D.  74  on  Oct.  15th  aver- 
aged 15  inches  higher  than  all  other  varieties.  Laid  by  at  the 
same  time  and  D.  74  was  the  tallest.  Used  all  the  D.  74  and  D. 
95  to  plant,  and  no  tonnage  determined.  D.  74  planted  13  for  i, 
using  two  stalks  with  lap.  D.  95  planted  10  for  i,  using  two 
stalks  with  lap.  Homes  canes  under  same  conditions  as  to  stand 
and  cultivation,  and  planted  under  same  circumstances,  plantedi 
8  for  I.    Personal  observations  during  two  seasons  with  D.  74 
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and  D.  95  show  the  former  is  best  suited  for  this  climate.  D.  95 
having  leaws  With  stickers  and  not  attaimng  great  size,  is  not  a 
desirable  variety.  D.  74  not  falling  down  and  not  being  readily 
blown  down,  can  be  planted  closer  and  will  mature  better  than 
home  canes.  Its  erectness  would  alone  give  it  marked  superi- 
ority over  any  other  known  varieties  in  this  State.'' 

(10)    Messrs.  B.  &  E.  B.  LaPice,  Lauderdale,  La.: 
"From  a  few  bundles  of  D.  74  and  D.  95  received,  we  have 
now  25  acres.   We  think  so  well  of  these  seedlings  that  we  have 
continued  planting  them  and  will  not  be  able  to  give  any  positive 
data  before  the  end  of  this  year." 


(11)  Mr.  B.  C.  LeBlanc,  Plaquemine,  La.: 

"Our  small  plantmg  of  D.  74  in  1903,  stood  the  drouth  very 
well,  never  losing  its  peculiar  green  color,  and  appeared  very 
vigorous  on  a  fine  sandy  loam  soil.  The  stubble  was  partly  in 
mixed  soil,  stand  was  very  good,  but  a  good  many  stalks  were 
spindling  and  did  not  develop  fully.'' 

(12)  Mr.  J.  Libermuth,  Lauderdale,  La.: 
"Germination  of  varieties  the  same  as  home  canes.    Rate  of 

growth  20  per  cent,  short  of  home  canes.  Last  year's  experience 
did  not  show  any  difference  in  withstanding  drouth,  excessive 
rains  or  storms.    Laid  by  at  the  same  time. 

"Tonnage,  D.  74  plant,  21.5;  D.  95  plant,  20.75  ;  HcMne,  22.5. 

"Sucrose,  D.  74  plant,  15.20  per  cent.;  D.  95  plant,  1440  per 
cent.;  Home,  12.5  per  cent. 

"From  small  amount  of  cane  ground  estimates  D.  74  and  D. 
95  will  give  30  lbs.  more  sugar  per  ton  than  home  canes." 
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(13)  Mr.  R.  A.  Mayer,  Delcambre,  La.: 

"Both  varieties  produce  well  and  better  than  home  canes,  and" 
appear  richer  in  sugar.  D.  95  is  well  liked  by  the  farmers,  but 
D.  74  not  liked.  The  objection  to  D.  74  is  its  long  flag  and' 
closely  adherent  leaves,  making  it  more  difficult  to  clean  than 
home  canes.  With  D.  95  also  the  flag  breaks  off  when  grasped 
by  cutters  for  stripping.  D.  95  stubbles  well,  but  is  later  in 
coming  up  than  home  canes.  Does  not  think  D.  74  will  prove 
popular.'^ 

(14)  Hon.  Henry  McCall,  McCaTl,  La.: 

"D.  74  is  somewhat  slower  in  germinating  than  home  canes^ 
perhaps  a  week  or  two;  grows  faster  and  may  be  one  month 
ahead.  Did  not  stand  last  yearns  drouth  as  well  as  home  canes, 
but  stands  rains  and  storms  without  blowing  down.  D.  74  ca» 
be  laid  by  two  weeks  earlier  than  home  canes. 

'Tonnage,  per  acre,  in  plant,  D.  74,  22;  Home,  16  to  18. 

"D.  74  stubbles  well. 

"Sucrose,  D.  74,  15  per  cent.;  Home  canes,  12  to  13  per  cent. 
"Figured  the  yield  of  sugars  for  D.  74  at  198  lbs.  per  ton  and 
home  canes  170  pounds. 

(15)  Mr.  J.  M.  McBride,  Ellendale,  La.: 

"Ground  850  tons  of  D.  74  the  past  season,  and  obtained  141 
pounds  of  choice  yellow  clarified  sugar,  and  8  3-4  gallons  of 
molasses  per  ton.  Sold  the  molasses  for  choice  centrifugal,  and 
planted  50  acres.  This  from  one  bundle  of  about  25  stalks  re- 
ceived in  1900.  Well  pleased  with  it  and  intends  to  plant  his^ 
place  down  in  it  another  year,  or  as  near  as  he  can. 

^  ■  -    - ; 

(16)  Mr.  John  D.  Mjinor,  Houma,  La.: 

"Can  give  no  accurate  data  as  to  germination,  as  all  D.  74  has^ 
been  planted  in  fall.    D.  74  stubble  seems  to  germinate  earlier,. 
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but  suckers  more  slowly  than  home  canes.  D.  74  seems  larger 
and  more  vigorous  from  the  start  than  home  canes,  and  steadily 
outgrow  them.  This  may  be  more  apparent  than  real,  on  aiC- 
count  of  the  upstanding  top  of  D.  74,  as  I  do  not  think  D.  74  is 
any  longer  at  maturity  than  home  canes.  D.  74  seems  to  stand 
drouth  better  and  a  heavy  blow  infinitely  better  than  other 
varieties. 

"Laid  by  the  same  time  as  other  canes,  but  seemed  taller.  All 
D.  74  planted  and  no  tonnage  determined.  D.  74  seems  to  stub- 
ble remarkably  well,  hut  was  planted  under  favorable  conditions 
and  heavily  manured." 

(17)    Mr.  A:  L.  Monnot,  Jeanerette,  La.: 

"D.  74  and  D.  95  germinate  some  ten  or  fifteen  days  later  than 
bome  canes,  grow  much  faster,  from,  ten  to  fifteen  per  cent, 
better.  With  good  stands  D.  74  and  D.  95  stood  drouth  and  cold 
better  than  home  canes,  growing  very  rank,  and  stood  rain 
much  better.  Prior  to  last  year  D.  74  and  D.  95  stood  drouth 
and  excessive  rains  far  better  than  home  canes,  and  wind  strong 
"•enough  to  blow  down  home  canes  flat  had  no  effect  on  D.  74 
and  D.  95. 

''Laid  by  ten  to  fifteen  days  earlier.  No  tonnage  determined. 
Hias  stubble  in  garden  four  years  old,  with  perfect  stand  and 
better  than  any  one  year  stubble  on  the  plantation. 

"Analyses  from  plant  cane— D.  74,  16.2  per  cent,  sucrose,  andl 
purity  83.5  per  cent.;  D.  95,  sucrose  14.5  per  cent,  and  purity 
82.8  per  cent.'' 

(18)    John  T.  Moore  Planting  Co.,  Ltd.,  Schriever,  La.: 
"During  the  four  years  that  we  have  been  propagating  these 
.  seedlings  we  have  been  struck  with  their  suckering  proclivities, 
their  ability  to  resist  wind  storms  and  the  brittleness  of  same, 
especially  D.  74,  which  would  seem  to  us  to  indicate  a  good 
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milling  cane.  We  are  paying  closer  attention  to  D.  74  than  D 
95  and  expect  to  have  our  places  seeded  to  this  variety  within 
the  next  year,  should  no  developments  arise  to  cause  us  to  hesi- 
tate. We  have  put  the  plant  cane  of  D.  74  down  in  windrow  for 
spring  planting  and  have  found  that  it  keeps  well.  The  same  re- 
marks apply  to  first  and  second  year's  stubble.  With  D  74  onlv 
equalling  our  home  canes  in  tonnage,  sucrose,  hardiness  etc 
we  would  propagate  it  solely  on  the  ability  of  this  cane  (due  to 
the  location  of  the  center  of  gravity)  to  stand  erect  in  the  face- 
of  wind  stonns  that  prostrate  home  canes.  Have  not  milled  any 
JJ-  74.  D.  74  seems  to  have  more  top  than  home  canes,  but  we 
do  not  believe  it  has." 


(19)  Mr.  H.  Gibbes  Morgan,  Jr.,  St.  Rose,  La.: 
"Conditions  last  season  did  not  justify  an  attempt  at  careful 
observation.  All  canes  freakish  in  development.  Old  second 
years  stubble  home  canes  vieing  successfully  with  D.  74  plant 
U  74  slightly  advanced  in  rate  of  growth.  No  appreciable  dif- 
terence  in  stands  of  plant  in  sandy  lands,  in  the  capacity  of  with- 
standing drouth,  and  excessive  rains  and  stonns.  No  tonnage 
determined;  total  area  reserved  for  seed.  500  pounds  of  D.  74, 
fall  plant,  cut  for  analysis  and  ground  on  6-rolIer  mill. 


(20)  Messrs.  Oxnard  &  Sprague,  Adeline,  La. : 
"No  difference  observed  in  time  of  germination  or  in  rate  of 
growth  of  D.  74  and  home  canes.  Have  not  enough  D  05  to 
have  any  fixed  opinion.  D.  74  stands  drouth  better  and  seems 
piacfcally  storm-proof.  We  have  never  had  any  blown  down 
Does  not  shade  the  ground  as  early  as  home  canes  and  cam.ot 
oe  laid  by  as  early. 
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"We  have  only  weighed  the  D.  74  from  five  acres,  which  we 
ground ;  all  other  was  planted  and  not  weighed. 

"D.  74  plant,  averaged  24  1-2  tons  to  the  acre,  and  similar 
home  canes  under  16  tons. 

"Up  to  last  fall  we  had  never  tested  D.  74  after  Nov.  ist,  and 
we  found  it  to  contain  less  sugar  than  home  canes.  This  last 
season  we  found  it  ripened  in  November  and  caught  up  with 
home  canes.  When  ground  about  the  middle  of  November  it 
was  practically  the  same  as  home  cane.  Our  experience  would 
seem  to  show  that  it  was  a  late  ripener." 


(21)    Mr.  E.  A.  Pharr,  Windom,  La.: 

"I  am  not  in  a  position  to  answer  any  of  the  questions  intelli- 
gently, having  kept  no  record  or  memorandum,  and  had  no  tests 
made.  I  beg  to  state,  however,  that  in  1903  I  planted  all  the 
-cane  in  very  rich  soil;  it  grew  to  be  very  tall  and  cut  large  m 
body,  and  to  all  appearances  withstood  the  drouth  better  than 
home  canes.  I  am  highly  pleased  with  what  I  have  seen  of  it, 
and  planted  all  I  had  last  fall.  I  regret  very  much  I  am  unable 
to  answer  the  questions  asked." 


(22)    Mir.  John  N.  Pharr,  Berwick,  La.: 

"D  74  and  D.  95  were  late  in  germinating  and  late  in  putting 
-out  suckers.  Were  highly  fertilized  and  grew  faster  than  home 
canes  after  putting  out  suckers.  Seem  to  withstand  drouth  and 
wind  better  than  home  cane.  Laid  by  same  time  as  home  canes. 
Kept  all  D.  74  and  D.  95  for  seed.  D.  95  appears  to  stool  better 
than  D  74  From  our  limited  analysis  for  sucrose  and  purity, 
D  74  has  a  slight  advantage  over  D.  95-  Both  D.  74  and  D.^  95 
were  put  down  for  seed  and  have  been  found  in  perfect  condition, 
-while  home  canes  have  not  kept  so  well." 
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(23)  Mr.  H.  C.  Rose,  Franklin,  La.: 

''D.  74  germinates  about  the  same  time  as  home  canes ;  ap- 
pears to  grow  fastest  all  the  time  and  looked  the  most  thrifty 
th;-ough  the  drouth,  but  none  stood  that  after  the  middle  of 
August.  On  July.  1st  all  my  plant  was  the  finest  and  largest  cane 
I  ever  had  in  45  years,  but  it  stopped  then  and  there  and  it  was 
poorest  I  ever  made  when  grinding  came.  Careful  experiment 
under  the  same  conditions,  show  without  doubt  D.  74  withstood 
drouth  and  all  adverse  conditions  (they  all  came  to  me  last 
season)  better \han  any  other  kind  of  cane  on  my  place.  Th. 
home  cane  compartd  with  D.  74  was  planted  the  same  day,  laid 
by  the  same  day,  and  harvested  within  forty-eight  hours  of  each 
other. 

^  ''Tonnage — ^D,  74  plant,  16.5  per  acre;  Home  cane,  13.5. 
Planted  all  stubble  from  D.  74  without  weighing,  but  it  planted 
more  land  than  other  canes.    No  chemical  analysis  made. 

''D.  74  worked  equally  as  well  as  any  other  cane  in  all  pro- 
cesses of  manufacture  and  in  grinding  we  seemed  to  get  a  little 
more  juice  from  the  same  feed.  I  consider  D.  74  the  best  cane  I 
ever  ground  in  my  mill.  Secured  456  pounds  of  first  sugar  per 
acre  more  than  home  canes  planted  and  grown  under  the  same 
conditions  and  harvested  in  the  same  forty-eight  hours." 

(24)  Mr.  L.  M.  Soniat,  Dorceyville,  La.: 

"D.  74  and  D.  95  came  out  sooner  and  grew  faster  than  home 
canes.  Both  stood  drouth  and  storms  very  well,  growing  during 
the  drouth  and  not  blowing  down  with  wind.  Laid  by  at  the 
usual  time. 

''Tonnage  per  acre  in  plant— D.  74,  28  tons;  D.  95,  25  tons; 
Home,  25  tons. 

"Did  not  grind  any  stubble  and  D.  74  and  D.  95  were  planted 
one  cane  lapped. 
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Ground  on  small  mill — D.  74,  12.43  P^^  cent,  sucrose;  D.  95, 
13  per  cent,  sucrose,  and  Home  canes,  11.39  P^i"  cent,  sucrose. 


Time  of  Harvest 

Variety 

Brix 

Sue. 

Pui  ity 

Glue, 

Oct.  14 

D.  95,  plant 

15.6 

12.3 

78.88 

From  Mulberry 

D.  95,  ist  yr.  stubble 

16.2 

13.8 

85.20 

Grove  Planl'n 

D.  95,  2nd  " 

16.3 

13-4 

82.  20 



From  Cedar 

Grove  Plant'n 

D.  95,  2nd  " 

14.8 

II. 4 

77.00 

Oct.  25 

D.  74,  plant 

14.8 

10.8 

73.00 

1. 61 

Cedar  Grove 

Home,  " 

14-3 

10.4 

72.7 

1.88 

Plant'n.  all 

D.  95,  " 

14.6 

10.7 

73-3 

1.78 

adjoining 

Home,  " 

13-9 

100 

71.9 

1.96 

Oct.  29 

Cedar  Grove 

D.  74,  plant 

17.7 

15.0 

84.7 

1. 00 

Plantation 

Home  " 

15-4 

12. 1 

78.8 

1.56 

(25)  Mr.  J.  G.  Verret,  New  Iberia,  La.: 

''D.  74  and  D.  95  rather  late  in  germination  compared  with 
home  canes,  are  of  vigorous  growth  and  appear  hardy  under  all 
conditions.    They  may  be  worked  later  than  home  canes." 

(26)  Col.  J.  S.  Webster,  Cofield,  La.: 

''Planted  in  pea  vine  land  April  ist.  D.  95  came  first  and 
grew  off  best.  Native  canes  next,  but  generally  no  better  than 
D.  74  and  dried  up  quicker.  As  to  the  rate  of  growth  D.  74 
about  equal,  though  held  on  to  life  through  dry  cold  April  and 
May  better  than  native  canes.  Kept  on  coming  up  till  June  and 
often  found  from  one  to  ten  suckers  just  under  the  ground  or 
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coming  up  with  the  shoots  where  late.  D.  74  and  D.  95  equal  as 
to  drouth;  had  no  storms  to  test  it.  Laid  by  the  same  time.  No 
tonnage,  all  put  away  for  seed.  Sold  a  few  acres  as  it  stood  in 
the  field  at  $5.00  per  ton,  last  fall.    It  averaged  25  tons  per 


acre 


t  "A  rough  test  showed  both  equal  or  superior  to  native  canes 
My  neighbors,  Messrs.  Ory,  who  have  ground  D.  74,  say  it  makes 
more  sugar  and  molasses  than  native  canes,  and  that  the  differ- 
ence would  be  a  good  profit  on  a  crop  of  cane.  That  it  will  not 
blow  down  by  storms,  etc.  I  think  well  enough  of  D.  74  to  have 
86  acres  in  stubble,  75  acres  in  fall  plant,  and  am  planting  all  mv 
sprmg  plant,  about  300  acres  in  it,  on  Terre  Haute,  and  sent  40 
tons  to  Point  Houmas  to  start  the  seed  there.  If  springs  were 
all  as  dry  as  last,  think  it  better  to  plant  in  the  fall,  though  dry 
as  It  was  D.  74  did  not  die,  but  lived  like  grape  vines  and  kept 
on  coming.  I  find  it  has  wonderful  vitality  and  think  as  second 
yearns  stubble  it  will  be  as  good  as  first  from  home  cane,  and 
predict  third  yearns  stubble  will  be  equal  to  second  of  ordinary 
cane.^^ 


•   (27)    Dr.  C.  P.  Wilkinson,  Jesuit  Bend,  La. : 

"From  an  agricultural  standpoint  I  find  each  of  these  canes 
very  satisfactory,  they  both  rattoon  very  well  and  grow  vigor- 
ously. D.  74  is  the  best  cane  for  fall  planting  I  have  ever  known. 
The  erect  habit  of  growth  of  these  canes,  especially  the  D.  74, 
insures  ripeness  at  harvest.  Greater  cheapness  in  handling  at 
harvest,  the  possibility  of  instituting  harvesting  machinery  and 
closer  planting.'^ 


These  are  the  replies  from  our  sugar  planters,  and  as  a  whole 
confirm  our  results  at  the  Experiment  Station.    In  conclusion. 
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the  following  results  are  to  be  noted:  D.  74  is  more  vigorous,  a 
more  rapid  grower,  gives  a  larger  tonnage,  is  an  erect  cane  and 
believed  from  this  to  be  more  economical  in  harvesting,  stubbles 
well  if  not  better  than  home  canes,  gives  a  larger  extraction,  and 
has  a  larger  sugar  content,  yielding  more  sugar  per  ton  and 
giving  a  greater  tonnage  per  acre  than  home  canes.  The  same 
remarks  in  a  lesser  degree  apply  to  D.  95. 
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♦Vacant. 

The  Bulletins  and  Reports  will  be  sent  free  of  charge  to  all  farmers 
-by  applying  to  Commissioner  of  Agriculture.  Baton  Rouge,  La.,  or  to 
the  Director  of  the  Station,  Audubon  Park,  New  Orleans,  La. 


VETERINARY  DEPARTMENT,  STATE  EXPERIMENT 

STATION 

Baton  Rouge,  La.,  April,  1904. 

Br.  W.  C.  Stubbs,  Director. 

Dear  Sir: — I  beg  to  submit,  herewith,  the  MSS.  of  a  bulletin 
^covering  the  results  of  experiments  with  Nodule  Disease  of  the 
Intestines  of  Sheep,  which  have  extended  over  several  years.  As 
the  results  of  the  early  part  of  this  work  were  published  in  Bulle- 
tin No.  74,  I  have  taken  the  liberty  of  reproducing  them  in  this, 
besides  the  greater  part  of  the  article  on  the  disease,  so  that  the 
•continuity  might  be  preserved,  and  the  subject  matter  presented  in 
its  entirety  in  this  bulletin. 

Very  Respectfully, 
W.  H,  Dalrymple,  Veterinarian. 


LOUISIANA  STATE  UNIVERSITY  AND  A.  &  M. 
COLLEGE 


Baton  Rouge,  La.,  April,  1904. 

Major  J.  G.  Lee,  Com.  of  Agriculture  and  Immigration, 

Dear  Sir: — I  enclose  you  the  results  obtained  by  Dr.  W. 
Dalrymple  from  some  experiments,  extending  over  several  years^ 
investigating  the  Nodular  Disease  of  Sheep.  These  results  suggest 
distinctly  a  method  by  which  both  sheep  and  pastures  may  be  re- 
lieved of  this  great  obstacle  to  successful  sheep  raising  in  the- 
South. 

I  ask  that  this  be  published  as  Bulletin  No.  78. 

Respectfully  submitted, 

Wm.  C.  Stubbs,  Director. 
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RESULTS  OF  SOME  EXPERIMENTS  WITH  NODULE- 
DISEASE  OF  THE  INTESTINES  OF  SHEEP. 
W.  H.  Dalrymple. 

Ip  order  to  give  our  readers  an  intelligent  conception  of  the  dis- 
ease with  which  we  have  been  experimenting,  viz.,  ''Nodule-Dis- 
ease of  the  Intestines  of  Sheep,"  and  the  object  of  such  experi- 
ments ;  also  to  preserve  the  continuity  of  the  work,  which  has  cov- 
ered several  years,  we  have  taken  the  liberty  of  reproducing,  in 
•  part,  at  least,  the  article  on  the  subject,  and,  likewise,  the  whole 
of  the  first  part  of  the  work,  which  appeared  in  Station  Bulletin 
No.  74,  so  that  the  entire  subject  matter  might  be  given  in  connec- 
ted form  in  this  report.  It  is  unnecessary,  however,  to  introduce 
the  disease  by  entering  into  a  lengthy  detailed  history  of  its  early 
occurrence,  identification,  prevalence,  etc.  Suffice  it  to  say,  that 
there  is  hardly  a  State  in  the  Union  that  can  claim  freedom  from  it 
among  its  flocks.  For  some  time  it  had  been  mistaken  for  tuber- 
culosis, the  nodules,  or  tumors,  on  the  intestines  resembling,  some- 
what, the  tubercles  of  consumption ;  but  later  investigation  reveal- 
ed the  presence  of  a  very  minute  round  worm  as  the  true  cause. 

The  disease  gets  its  name  from  the  nodulated  condition  of  the 
intestines,  they  being,  in  advanced  cases,  thickly  studded  with  nod- 
ular enlargements  all  along  their  course,  as  far  back  as  the  last  por- 
tion of  the  bowel  (rectum).  Everyone  who  has  butchered  sheep, 
m  many  sections  of  the  country,  must  be  familiar  with  the  appear- 
ance, although,  perhaps,  ignorant  of  the  cause  of  this  condition, 
known  popularly,  in  some  localities,  by  the  term,  "knotty-guts." 

In  the  adult  stage,  the  worm,  or  parasite  (Oesophagostoma  Col- 
umbianum)  is  about  one-half  an  inch  in  length,  and  may  be  found 
located  m  the  intestines,  and  more  particularly,  the  large  bowel. 
The  mimature  stages  or  forms,  vary  in  length  from  i-ioo  to  i-6 
of  an  mch,  depending  upon  age  and  stage  of  development.  These 
are  found  encysted  in  the  nodules.  The  writer  has  dissected  quite 
a  number  of  the  larger,  older,  tumors,  without  finding  the  parasite 
m  them,  and  from  which  we  would  infer  that  they  had  escaped 
into  the  intestine.  The  life-history  of  this  minute  worm  so  far  as 
appears  to  be  known,  from  the  more  recent  investigations  is  as 
follows:  The  mature  female  lays  her  eggs  in  the  intestine.'  The 
eggs  hatch  in  a  short  time,  and  the  embryos,  or  minute  immature 
worms  pass,  in  some  manner,  through  the  mucous,  or  internal 
lining  of  the  bowel,  and  become  encysted  or  embedded  there  •  and 
the  irritation  produced  by  the  worm  seems  to  give  rise  to  the  nod- 
ules or  tumors,  which  can  be  seen,  of  various  sizes,  projecting 
trom  the  intestine,  sometimes  along  its  entire  course 
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The  tumor  consists  of  a  cheesy  material,  often  greenish  in  col- 
or, which,  on  breaking  its  outer  covering,  can  be  squeezed  out.  It 
is  thought  bv  Dr.  Curtice  that  the  embryos  are  the  chief  cause  of 
the  trouble,  and  that  the  adult  worms  produce  but  very  little,  as  the 
latter  are  comparatively  few  as  compared  with  the  number  of  tu- 
mors. Some  of  the  adult  parasites,  and  probably  some  of  the  eggs, 
pass  out  from  the  intestines  with  the  manure,  and  in  this  way  pas- 
tures and  other  feeding  quarters  are  infected ;  and  in  turn,  shallow 
and  sluggish  watering-places  into  which  they  drain.  There  is  how- 
ever, a  stage  in  the  life  cycle  of  the  worm  that  seems  to  be  still 
undetermined.  That  is,  from  the  time  it  leaves  the  bowels  with  the 
manure  until  it  is  again  found  in  the  tumors  on  the  intestines. 

The  symptoms  of  nodular  disease  are  not  very  characteristic 
during  life.  In  fact,  there  must  be  thousands  of  fat  sheep  slaugh- 
tered annuallv  in  the  abattoirs  of  the  country  affected  with  this 
ailment,  which  exhibit  no  special  indications  previous  to  being 
killed.  But  in  the  more  advanced  stages  of  the  disease,  the  symp- 
toms resemble  those  seen  in  other  parasitic  troubles,  such  as  general 
debility  and  in  the  most  severe  cases  rapid  emaciation,  and  exces- 
sive diarrhoea.    A  positive  diagnosis  can  only  be  made  by  post- 
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mortem  examination  and  finding  the  characteristic  nodules  on  the 
intestines.  The  cause  of  death  in  acute  cases  is  evidently  the  in- 
terference caused  by  the  tumors  to  the  process  of  absorption.  Or,, 
in  other  words,  the  animal  is  deprived  of  proper  nutrition  on  ac- 
count of  the  function  of  the  intestinal  walls  being  interfered  with 
by  the  tumors,  and  the  process  of  absorption  of  nutrient  material 
thereby  lessened.  The  extent  of  the  derangement  may  be  said  to- 
be  in  direct  ratio  to  the  number  of  tumors  present. 

The  treatment  so  far  suggested  is  chiefly  preventive,  although 
we  believe  the  best  results  would  be  obtained  from  a  combination 
of  both  preventive  and  curative,  when  handling  an  infected  flock. 
The  chief  drawback  to  the  desired  effects  of  medicinal  treatment  is 
the  embedded  or  encysted  position  of  the  parasites  in  the  tumors- 
which  seem  to  be  beyond  the  reach  of  medicines.    Still,  as  adult 
worms  are  found  free  in  the  bowels,  vermifuge  medicines  would 
necessarily  have  some  effect  upon  those  in  this  situation.  The 
gasoline  treatment,  used  in  stomach-worm  disease,  has  been  rec- 
ommended.  A  weak  solution  of  creolin  seems  to  have  given  favor- 
able results  in  the  hands  of  Dr.  M.  Jacob,  of  the  Tennessee  Expe- 
riment Station,  a  report  of  which  he  gave  in  a  paper  read  before 
the  United  States-Association  of  Experiment  Station  Veterinarians, 
at  Atlantic  City,  N.  J.,  in  September,  1901.    We  quote  from  his 
paper  the  following :   ''Sheep  had  been  dying  at  the  rate  of  four  or 
five  a  week.    They  had  been  put  in  a  new  field  about  six  weeks 
previously,  but  still  continued  to  die  until"  after  they  had  received,, 
daily,  about  20  minims  of  crude  creolin  per  head.    This  was  pre- 
pared in  the  form  of  a  drench  by  dissolving  5  ounces  of  creolin  in 
one  gallon  of  water,  and  giving  each  sheep  about  one  ounce  a  day 
for  ten  days.    This  treatment  seemed  to  give  pretty  fair  results, 
for  during  the  next  two  or  three  months  the  death  rate  was  very 
markedly  decreased."    Dr.  Jacob  thinks  the  treatment  ought  to- 
be  continued  for  at  least  one  month.    The  individual  treatment 
of  sheep,  where  there  are  large  numbers  of  them,  is  an  undertakings 
which  but  few  of  our  sheep  owners  in  the  State  would  attempt, 
except,  perhaps,  in  the  case  of  the  animals  being  valuable  pure- 
breds.^   Dr.  Cooper  Curtice  also  states,  however,  "that  in  case 
medicinal  remedies  are  tried,  each  animal  must  be  dosed." 

Those  who  are  at  all  familliar  with  intestinal  parasitic  diseases  - 
are  aware  that  medicinal  treatment  alone  will  not  vield  satisfactory 
results,  but  that  other  measures,  outsides  of  the  animal,  must  like- 
wise be  adopted.    For,  to  attain  our  object,  we  must  not  only  en- 
deavor to  destroy  the  parasites  in  the  animal  but  we  must  also  treat 
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the  infected  pastures  to  destroy  or  render  innocuous  the  parasites 
that  may  be  on  their  surface,  and  capable  of  mfectmg  anmiah 
(sheep  in  this  case)  grazing  over  them.  A  combmation  of  both, 
then,  is  necessary  for  the  most  satisfactory  results.  Curtice  re- 
marks, -that  the  ^ame  care  in  changing  pastures,  m  providing  good 
Trinkikg  water  and  a  plentiful  supply  of  salt,  should  be  observed 
fn  this  disease  as  for  other  parasites.  Judicious  fall  and  winter 
marketing  of  infected  sheep  will  also  tend  to  lessen  the  charices  ot 
infection  If  pastures  are  known  to  be  permanently  mfected, 
then  they  should  be  turned  over  to  other  stock  for  a.year  or  two 
before  being  again  grazed  on  by  sheep.  When  it  ^^P^f-^^ 
the  smaller  farms,  the  sheep  lots  should  be  plowed,  and  eithei 
nlanted  or  left  fallow.  The  object  of  change  of  pasture  and  of 
plowing  is  nearly  the  same;  in  the  one  case  to  wait  until  the  para- 
sites have  died  out;  in  the  other,  to  bury  them  beneath  several  in- 
ches of  soil,  from  which  the  sheep  owner  may  rest  assured  they  wiL 


not  emerge, 


EXPERIMENTS. 

In  order  to  make  a  practical  test  of  the  question,  for  our  own  sat- 
isfaction as  to  whether  a  pasture  would  become  mfected  after  be- 
ing occupied  by  sheep  affected  with  nodular  disease,  and  the  same 
pasture  afterwards  capable  of  transmitting  the  disease  to  healthy 
lambs  an  experiment  was  commenced  at  the  State  Experiment 
Station  on  April  lo,  1901,  by  confining  three  sheep  from  an  in- 
fected flock  on  a  small  pasture  lot,  of  about  one-quarter  of  an 
acre  in  extent,  which  had  not  had  sheep  on  it  for  at  least  thirteen 
years. 

On  February  2,  1902,  one  of  the  sheep  died,  after  presenting 
the  usual  symptoms  of  internal  verminous  disease,  such  as  general 
debility,  emaciation,  anaemia,  etc.,  accompanied  by  loose  bowels  for 
two  or  three  weeks  previous.  An  autopsy  revealed  great  numbers 
of  nodules  along  the  course  of  the  intestines. 

In  order  to  obtain  lambs  free  from  nodular  disease  to  place  upon 
the  pasture 'lot  (after  the  infected  sheep  had  occupied  it  from 
April  10,  1901,  till  about  the  beginning  of  May  1902),  several 
pregnant  ewes  were  purchased  by  the  station  and  placed  in  a  shed 
with  floor  kept  clean  and  sprinkled  over  with  sawdust.  Grain  was 
fed  to  them  out  of  troughs,  and  green  oats,  or  other  soiling  crop, 
-out  of  racks,  and  they  were  watered  from  low-sided  tubs  or  buck- 
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ets.  These  ewes  were  suspected  of  having  nodular  disease  and 
which  proved  to  be  the  case,  later,  when  autopsies  were  made. 

After  the  lambs  were  born  (between  March  25th  and  April  19th, 
1902)  the  following  method  was  adopted  in  raising  them  until 
they  were  able  to  be  placed  on  the  lot  with  the  infected  sheep :  A 
long  shed  was  used,  which  was  divided  off  into  three  compart- 
ments, with  small  gates  between  each.  When  separated,  the  ewes 
occupied  one  of  the  end  compartments,  and  the  lambs  the  other, 
leaving  an  anpty  one  between.  During  the  suckling  periods  the 
bars  were  lowered,  and  mothers  and  lambs  allowed  to  come  to- 
gether in  the  middle  compartment.  As  soon  as  nursing  was  over 
they  were  again  separated  into  their  respective  compartments,  and 
in  this  way  were  kept  from  one  another,  except  during  the  suckling 
periods,  to  avoid  contamination  as  much  as  it  was  possible. 

Four  lambs  were  saved  out  of  half  a  dozen,  two  dying  from  the 
effects  of  cotton  seed  meal,  which  was  an  ingredient  of  a  grain 
mixture  fed  when  they  were  thought  to  be  old  enough  to  eat  a  little 
concentrated  food. 

On  May  3rd  and  5th  a  lamb,  with  its  mother,  was  placed  on  the 
infected  lot. 

On  July  24th  the  first  lamb  died.  Post-mortem  revealed  a  num- 
ber of  small  nodules  on  the  large  intestine,  and  a  tape-worm  (tae- 
nia expansa)  in  the  small  bowel. 

On  August  22nd  the  second  lamb  died,  and  a  number  of  small 
nodules  were  found  on  the  large  bowel ;  a  tape-worm  in  the  small 
bowel ;  and  great  numbers  of  twisted  stomach  worms  in  the  fourth 
compartment  of  the  stomach. 

The  autopsy  on  the  first  lamb  that  died  was  made  by  one  pf  the 
college  students  during  the  temporary  absence  of  the  writer  on 
State  Farmers'  Institutes,  and  stomach  worms  were  not  examined 
for.  But  it  is  our  opinion  that  these  worms  were  the  cause  of 
death  in  each  case.  Still,  that  did  not  vitiate  the  results  of  the 
test  so  far  as  nodular  infection  was  concerned. 

It  should  be  stated  that,  although  -we  commenced  with  only 
three  infected  sheep,  we  had  as  many  as  eight  infected  animals  on 
the  small  lot  during  the  time  the  two  lambs  were  on  it. 

As  a  control  experiment,  the  other  two  lambs,  which  were  born 
and  raised  under  similar  conditions  to  the  first  two  mentioned,  were 
kept  in  a  large  clean  box  stall,  were  fed  a  little  grain  and  green 
stuff  (after  they  were  weaned),  and  were  afterwards  staked  out 
during  the  day  on  different  parts  of  the  horticultural  garden,  close 
by,  but  away  from  any  opportunity  of  obtaining  nodular  infection. 
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These  two  lambs  remained  in  a  healthy  condition  and  continued 
to  thrive,  weighing,  together,  io8  1-2  pounds,  gross,  when  they 
were  butchered  on  Nbvember  ist,  1902. 

On  post-mortem  examination  their  intestines  were  absolutely 
free  from  nodules. 

So  far  as  this  experiment  goes,  it  simply  substantiates  the  gen- 
eral opinion  held  by  helminthologists,  with  respect  to  the  entozoa 
(internal  anim.al  parasites),  viz.,  that  infection  is  spread  to  pas- 
tures through  the  medium  of  animals  infested  with  parasites,  and 
that  previously  sound  animals  may  obtain  the  infection,  after- 
wards, through  grazing  upon  such  pastures. 

A  knowledge  of  the  fact,  then,  that  a  pasture  may  become  in- 
fected through  the  medium  of  diseased  sheep  occupying  it,  and 
that  sound  lambs  may 'obtain  the  infection  by  grazing  upon  it^ 
either  in  company  with  infected  sheep,  or  within  a  reasonable 
length  of  time  after  the  latter  have  been  removed,  is  of  the  utmost 
importance  to  our  sheepowners.  But,  they  should  also  be  familiar 
with  the  more  intelligent  methods  for  the  elimination  of  the  infec- 
tive agent  (the  parasite)  from  the  pasture. 

As  may  be  inferred  from  the  foregoing,  a  great  many,  probablv 
the  majority,  of  intestinal  worms  spend  only  a  portion  of  their  life- 
history  in  the  body  of  the  host  on  which  they  are  parasitic,  the 
other  part  being  spent  outside  on  the  ground,  or,  sometimes,  even 
in  the  body  of  some  intermediate  host,  as  is  found  to  be  so  with 
tape-worms,  fluke-worms,  etc. 

In  the  case  of  the  minute  round  worm  (nematode)  which  pro- 
duces -the  nodules  on  the  intestines  of  sheep,  it  would  appear  that,, 
at  least,  some  of  the  worms,  or  their  eggs,  escape  with  the  bowel 
discharges  on  to  the  surface  of  the  ground,  and  from  there  are 
taken  up  by  other  animals,  causing,  in  sound  ones,  infestation,  and,, 
in  the  case  of  those  previously  diseased,  re-infestation. 

The  inference  to  be  deduced  from  this  cursory  glance  at  the  life- 
history  of  intestinal  parasites,  such  as  the  one  under  consideration, 
therefore,  is,  that,  in  addition  to  the  administration  of  remedies 
directed  to  the  destruction,  or  expulsion,  of  worms  from  the  host  in 
which  they  attain  maturity,  some  treatment  should  be  afforded  the 
pasture  that  has  become  infected,  and  harbors  the  parasite  in  one 
or  more  of  its  stages.  And,  if  this  part  of  the  treatment  should 
be  overlooked  or  neglected,  the  successful  eradication  of  this,  or 
other  similar  ailments  of  sheep,  cannot  reasonably  be  expected. 
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It  was  with  the  view  of  freeing  the  pasture  of  parasitic  infection 
that  the  following  experiment  was  undertaken,  the  details  of  which 
we  now  proceed  to  give. 

The  pasture-lot  in  which  the  experiments  were  conducted  as 
before  stated,  is  about  one-quarter  of  an  acre  in  extent,  and  fenced 
in  with  wire  netting  to  protect  its  occupants  from  the  possible  rav- 
ages of  dogs  running  at  large.  At  the  conclusion  of  the  first  expe- 
riment, this  lot,  which  was  then  in  an  infected  condition,  was,  on 
October  25th,  1902,  ploughed  up;  considerable  care  being  exer- 
cised during  the  operation  to  have  the  surface  turned  under  as 
effectually  as  possible,  and,  close-  up  to  the  fence  bottom,  where  it 
was  difficult,  or  impossible,  for  the  plough  to  reach,  a  spade  was 
used  to  complete  the  work  over  the  entire  area.  The  object  aimed 
at  in  doing  this  was  to  bury  the  infection  (worms,  their  eggs,  or 
immature  forms)  beneath  the  sod  so  inverted. 

On  November  ist,  1902,  this  lot  was  sown  to  oats,  from  which 
an  excellent  crop  was  cut  for  hay  on  April  26th,  1903. 

In  order  to  again  obtain  a  few  sound  lambs,  that  is,  free  from 
nodule  disease  of  the  intestines,  to  place  upon  the  lot  after  the  pas- 
turage (Bermuda  grass)  had  attained  sufficient  growth  to  afford 
them  sustenance,  three  grade-ewes  were  procured  from  a  farmer 
in  a  neighboring  parish  on  April  3,  1903.  One  of  the  ewes  came 
with  a  one-day-old  lamb,  the  other  two  being  within  a  short  time 
of  lambing.  The  flock  from  which  these  sheep  were  obtained  had 
been  affected  with  nodule  disease  for  several  years,  at  least,  to.  the 
writer's  personal  knowledge.  Similar  preparations  were  made. for 
the  reception  and  care  of  this  lot  of  ewes  and  lambs  as  for  the 
bunch  mentioned  in  the  last  experiment,  viz.,  a  shed  divided  into 
three  compartments,  connected  by  small  openings  with  a  gate  on 
each.  The  two  end  compartments  were  occupied,  respectively, 
by  the  ewes  and  the  lambs,  so  as  to  keep  them  separate,  except  dur- 
ing the  periods  of  nursing,  when  they  were  brought  together  in 
the  center  compartment  (the  floor  of  which  was  covered  with  saw- 
dust and  kept  free  from  droppings  all  the  time),  and  immediately 
separated  again  when  suckling  was  over.  The  purpose  here  was 
to  avoid,  as  in  the  previous  case,  contamination  of  the  lambs 
through  contact  with  the  excrements  from  their  mothers,  or  mate- 
rial they  might  eat,  that  should,  perchance,  have  become  soiled  by 
parasites  extruded  with  the  manure. 

On  April  15th,  the  second  lamb  was  born;  and  on  the  i8th,  the 
third.  Two  of  the  lambs  were  grade-Dorsets ;  the  other,  a  grade- 
Southdown. 
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Besides  the  mother's  milk,  to  which  they  had  access  thrice  daily, 
it  not  being  convenient  to  permit  of  their  suckling  oftener,  they 
were  allowed  a  little  green  feed  and  a  small  quantity  of  crushed 
grain  in  their  compartment,  both  of  which  they  soon  learned  to 
eat  and  to  relish. 

On  April  26th,  the  mother  of  the  Southdown-grade  lamb  died 
from  tetanus  (lockjaw),  the  result  of  infection  of  a  large  wound 
produced  by  a  projecting  nail  when  the  animal  was  rushing  hur- 
riedly through  one  of  the  gateways.  So  that  the  two  remaining 
ewes  had  to  take  their  share  in  supplying  the  orphan  lamb  with 
milk,  and  which  they  managed  to  do  without  any  apparent  dif- 
ficulty. 

On  June  rSth,  the  three  lambs  were  turned  out  on  the  pasture 
lot,  during  the  day  only,  sufficient  growth  having  developed  for 
them  to  graze  on,  and  they  were  nursed  in  the  morning,  previous 
to  turning  out,  and  in  the  evening  after  being  housed.  Hhis  ar- 
rangement continued  for  a  few  days,  when,  on  June  26th,  the 
ewes  went  dry,  and  the  lambs  were  allowed  to  remain  in  the  lot 
from  this  time  on,  a  small  quantity  of  crushed  grain  and  fresh 
water,  given  them  daily,  and  they  had  a  small,  but  suitable,  tempo- 
rary shed  provided  for  protection  against  both  rain  and  the  exces- 
sive heat  of  the  summer  sun. 

It  will  be  noted  that  the  lamb  last  born  was  just  two  months  old 
when  turned  out;  the  others  being  2  months  and  3  days,  and 
two  and  one-half  months,  respectively. 

The  lambs  grazed  regularly  over  the  pasture  lot,  getting  the 
little  grain  daily,  as  mentioned,  to  supply  some  of  the  nourishment 
(protein)  for  growth,  of  which  they  were  deprived  when  the 
mother's  milk  was  cut  off,  and  were  occasionally  given  a  few 
sweet  potato  vines,  of  which  they  seemed  passionately  fond.  They 
remained  in  perfect  health,  with  no  evidences,  whatever,  of  para- 
sitism, and  on  January  9,  1904,  after  being  on  pasture  for  a  period 
of  6  months,  22  days  (June  18,  1903  to  Jan.  9,  1904),  they  were 
slaughtered  and  dressed  by  a  local  butcher,  who  purchased  them. 
A  careful  post-mortem  examination  was  made  of  the  intestines  of 
each  lamb,  but  with  negative  results.  That  is,  not  the  sign  of  a 
nodule  could  be  found. 

Some  authorities  have  suggested  the  possibility,  or  even  prob- 
ability, of  lambs  obtaining  infection  from  the  mother's  udder 
(bag)  when  nursing,  the  parasites  being  attached  to  some  part  of 
that  organ.  We  do  not  doubt  the  possibility  for  this  mode  of 
transmission,  when  the  ewes  and  lambs  occupy  pastures  that  are 
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infected,  the  bag  and  teats  of  the  mother  coming  in  contact  with 
the  egg  or  worm  infected  ground.  But,  although  all  of  the  ewes 
from  which  we  secured  our  experiment  lambs  were  severely  af- 
fected with  nodule  disease,  none  of  the  lambs,  or,  at  all  events, 
neither  the  two  "controls",  in  the  first  part  of  the  work,  nor  the 
three  in  the  last  part,  could  have  been  infected  in  this  way,  as 
proved  by  perfectly  ''clean"  intestines  when  the  autopsies  were 
made.  It  may  be,  however,  that  the  conditions,  under  which  the 
ewes  were  kept  with  us,  precluded  the  possibility  of  infection  in 
this  way.  Yet,  no  special  attention  was  paid  to  the  absolute  clean- 
ness of  the  ewes  compartment,  and  which  was  at  times  sufficiently 
foul  with  droppings  to  favor  contamination  of  their  bags  and  teats, 
when  resting  on  the  ground.  Such,  however,  evidently  did  not 
occur  in  our  case. 

The  conclusions  deducible  from  the  results  of  the  experiments 
may  be  stated  as  follows : 

(1)  .  That  sheep  suffering  from  Nodular  Disease  of  the  Intes- 
tines, when  placed  upon  a  hitherto  clean  pasture,  transmit  infection 
to  it  through  extrusion  of  the  nodule-worm  ( Oesophagostoma 
Columbianum)  from  their  bowels,  probably  with  their  droppings, 

(2)  .  That  when  sound  lambs  are  permitted  to  occupy  a  pasture 
so  infected,  they  will  contract  nodule  disease. 

(3)  .  That  when  the  surface  of  an  infected  pasture  is  turned  un- 
der by  ploughing,  and  the  land  cropped,  even  for  a  single  season, 
the  infection  may  be  destroyed. 

(4)  .  That  when  sound  lambs  are  allowed  to  occupy  and  graze 
upon  a  pasture  (previously  infected)  after  being  cultivated  and 
cropped,  as  above  mentioned,  they  will  remain  free  from  nodule 
disease. 

(5)  .  That  lambs,  the  progeny  of  ewes  affected  with  nodule  dis- 
ease of  the  intestines,  can  be  raised  free  from  this  disease,  provided 
proper  methods  are  adopted  to  prevent  contamination,  and, 

(6)  .  That,  if  an  infected  pasture  is  placed  in  cultivation  for  a 
time,  to  destroy  the  parasites  on  it;  clean  lambs  raised,  as  sug- 
gested by  the  method  adopted  by  us,  or  purchased  and  known  to 
be  clean,  and  all  affected  sheep  disposed  of  for  slaughter  (this 
ailment  being  confined  to  the  intestines  mainly,  and  not  rendering 
the  flesh  unsafe  as  an  article  of  human  food),  the  disease  may  even- 
tually be  eradicated  from  both  the  land  and  the  flock. 
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As  stated  above,  these  conclusions  have  been  arrived  at  from  the 
results  of  our  experiment  only.  For  further  information  with 
respect  to  Nodular  Disease  in  Sheep,  and  its  treatment  in  that  ani- 
mal, we  would  respectfully  refer  our  readers  either  to  our  article 
on  the  subject  in  the  first  part  of  this  bulletin,  or  to  other  works 
treating  of  this  ailment. 

Owing  to  the  fact  that  probably  the  majority  of  sheep  butchered 
in  different  parts  of  the  State  seem  to  show  nodules  on  their  intes- 
tines it  would  appear  that  our  old  sheep  pasture  lands,  or  ranges 
are  very  generally  infected  with  the  parasites  of  this  disease;  and 
so  long  as  the  sheep  remain  on  these  feeding  grounds,  so  long  will 
the  disease  exist,  by  the  animals  becoming  infected,  and,  in  turn, 
re-infecting  the  land  and  themselves.   When  the  time  comes,  how- 
ever, for  such  lands  to  be  placed  in  cultivation,  and  take  their  part 
in  a 'regular  system  of  crop  rotation,  we  will  then  have  little  diffi- 
culty in  predicting  the  material  reduction,  if  not  the  extermination, 
of  this,  as  well  as  other  internal  parasitic  diseases  of  the  sheep. 
But,  even  under  existing  conditions,  it  is  questionable  whether  it 
would  not  be  more  profitable  to  abandon  the  keeping  of  large 
flocks  of  diseased  and  scrubby  animals  on  the  old  infected  ranges 
and  have  fewer,  but  better  and  more  valuable  ones  of  the  improved 
breeds,  on  the  farm— rather  than  on  the  range— where  their  feed- 
ing grounds  could  be  periodically  changed,  which  is  mimical  to 
the  development  of  worms,  and  the  sheep  cared  for  and  handled  in 
an  intelligent  manner  for  the  profit  that  may  be  obtained  from 
them.    Sheep  husbandry  is  a  profitable  branch  of  agricultural  in- 
dustry, when  conducted  in  a  business-like  way.    But  when  sheep 
are  neglected,  there  is  no  variety  of  domestic  animal  that  will  de- 
generate more  rapidly,  or  succumb  to  the  ravages  of  parasitic  in- 
vasion more  readily,  with  failure  and  loss  as  the  inevitable  result. 
Consequently,  whoever  hopes  to  succeed  in  the  sheep-growmg 
business,  must  become  educated  to  its  conditions  and  requirements, 
as  has  to  be  done  by  those  engaged  in,  and  make  a  success  of,  other 
branches  of  industry. 

The  following  diagram  and  explanations  also  appeared  in  Bul- 
letin No.  74,  but  as  we  deem  these  pertinent  to  the  subject  under 
consideration,  their  reproduction  here  will  doubtless  further  add 
to  the  completeness  of  this  report. 

In  order  to  suggest  a  practical  method  by  which  sound  lambs 
may  be  obtained  from  infected  mothers,  we  append  the  following 
diagram  and  suggestions : 
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^  First  of  all  a  piece  of  land  should  be  chosen  not  previously  occu- 
pied by  sheep,  on  which  to  erect  the  shed  and  runs.  The  shed 
should  be  divided  into  three  compartments,  the  ewes  occupying 
one  end  and  the  lambs  the  other,  the  middle  one  being  kept  for  a 
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suckling  pen,  as  previously  described.  The  floor  of  the  compart- 
ments should  be  such  that  it  can  be  easily  cleansed  and  kept  free 
of  accumulated  manure,  and  any  material  that  would  harbor  the 
parasites.  Two  runs  should  be  constructed  at  right  angles  to  the 
shed,  one  connected  with  the  ewes'  compartment,  the  other  with 
the  lambs',  while  a  space  should  remain  between  the  runs,  suf- 
ficiently wide  to  prevent  contamination  from  the  ewes  to  the  lambs. 
Each  run  should  be  protected  with  dog-proof  fencing,  and  both 
should  be  thoroughly  drained,  with  the  object,  first,  of  preventing 
infection  (the  parasites)  being  washed  from  the  ewes'  run  to  the 
lambs' ;  and  second,  of  keeping  both  dry.  The  size  of  the  con- 
struction would  have  to  be  determined,  of  course,  by  its,  require- 
ments. 

After  raising  a  crop  of  sound  lambs  each  year,  by  this,  or  other 
suitable  method,  the  diseased  ewes  could  be  gradually  disposed  of 
by  marketing,  and  the  infection  lessened  in  this  way  from  time  to 
time.  And,  if  the  lambs,  after  weaning,  were  placed  upon  sound 
pasture,  or  other  provision  made  for  them,  it  need  not  be  long  be- 
fore a  sound  flock  might  be  raised  from  one  badly  affected  with 
nodular  disease. 
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Major  J.  G.  Lee,  Commissioner  of  AgT^iculture  and  Immigration, 
Baton  Rouge,  La. 

Dear  Sir:— I  hand  you  herewith  analyses  of  Commercial 
Fertilizers  and  Paris  Greens,  made  in  the  laboratories  of  the 
Station  since  last  season. 

Respectfully  submitted, 

WILLIAM  C.  STUBBS, 

Director  and  State  Chemist. 


REPORT  OF  THE  DIRECTOR  AND  STATE  CHEMIST. 


The  analyses  of  Commercial  Fertilizers  contained  in  this 
report  are  of  four  kinds : 

1.  Samples  selected  at  the  discretion  of  the  Commissioner 
of  Agriculture  and  inspectors  for  purposes  of  inspection. 

2.  Samples  drawn  by  the  purchaser,  under  regulations 
prescribed  by  the  Commissioner  of  Agriculture : 

The  above  are  required  by  law. 

3.  Samples  used  by  the  Stations. 

4.  Samples  sent  by  private  parties. 

While  the  Station  is  not  required  by  law  to  work  for  private 
parties,  yet  all  samples  sent  by  individual  citizens  of  the  State 
will  be  analyzed  without  charge;  provided,  the  means  of  the 
Station  will  permit;  provided,  always,  that  in  the  discretion  of 
the  Director  such  analysis  will  be  conducive  to  public  welfare. 

The  fertilizer  law,  in  full,  is  herein  inserted  for  the  guidance 
of  the  public.  Under  it,  every  citizen  of  the  State  is  amply 
protected  from  fraud  and  imposition  by  unscrupluous  dealers, 
and  there  exists  absolutely  no  cause  for  distrust  in  the  purchase 
of  commercial  fertilizers,  if  the  farmer  will  but  claim  the  pro- 
tection afforded  him.  The  sellers  of  good  wares  are  also  pro- 
tected, as  ample  facilities  are  afforded  them  of  properly 
advertising  their  goods. 

The  following  is  the  law : 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the 
State  of  Louisiana,  that  the  State  Board  of  Agriculture  and 
Immigration  shall  have  power  to  make  and  establish  rules  to 
carry  out  the  designs  and  purposes  of  this  act,  and  in  conformity 
thereto,  for  the  purpose  of  maintaining  effective  control  of  the 
manufacture  and  sale  in  this  State  of  commercial  fertilizers  and 
for  the  suppression  of  adulteration  and  fraud  therein,  as 
authorized  by  Article  Three  Hundred  and  Six  (306)  of  the  Con- 
stitution of  the  State  of  Louisiana. 
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Sec.  2.  Be  it  further  enacted,  etc.,  That  it  shall  be  the  duty 
of  any  manufacturer  or  dealer  in,  or  any  person  soliciting  ordei-s, 
whether  by  sample  or  otherwise  or  whether  such  orders  are  to  be 
accepted  by  him  or  his  principal  for  the  sale  of  any  commercial 
fertilizer  (which  term  shall  not  be  held  to  include  lime,  land 
plaster,  cotton  seed  meal,  ashes  or  common  salt),  before  the  same 
is  offered  for  sale  in  this  State,  to  submit  to  the  Commissioner  of 
■Agriculture  and  Immigration  for  inspection  and  analysis  fair 
samples  of  the  same,  which  shall  be  analyzed  by  the  official 
chemist,  and  to  furnish  a  written  or  printed  statement  setting 
forth :  First — The  name  and  brand  under  which  said  fertilizer 
is  to  be  sold,  the  number  of  pounds  contained  or  to  be  contained 
in  the  package  in  which  it  is  to  be  put  upon  the  market  for  sale, 
and  the  name  of  the  manufacturer  and  the  place  or  places  of 
manufacture ;  second,  a  statement  setting  forth  the  amount  of  the 
named  ingredients  which  he  or  they  guarantee  said  fertilizer  to 
contain  (1)  nitrogen,  (2)  soluble  phosphoric  acid;  third,  reverted 
phosphoric  acid ;  fourth,  insoluble  phosphoric  acid ;  fifth,  potash. 
Said  statement  so  to  be  furnished,  accompanied  by  a  sample  or 
samples  of  the  fertilizer  to  be  inspected,  and  which  shall  be 
analyzed  by  the  official  chemist,  shall  be  considered  as  consti- 
tuting a  guarantee  to  the  purchaser  that  every  package  of  such 
fertilizer  contains  not  less  than  the  amount  of  each  ingredient 
set  forth  in  the  statement  and  contained  in  the  sample  or  samples. 
This  shall,  however,  not  preclude  the  party  making  the  statement 
from  setting  forth  any  other  ingredients  which  his  fertilizer  may 
contain,  which  additional  ingredients  shall  be  considered  as 
embraced  in  the  guarantee  above  stated.  That  an  inspection  fee 
of  twenty-five  cents  per  ton  upon  any  fertilizer  sold  for  use  in 
this  State  shall  be  paid  by  the  seller,  solicitors  or  agents,  etc., 
thereof  to  the  Commissioner  of  Agriculture  and  Immigration, 
which  inspection  fee  shall  cover  the  cost  of  inspection  and 
analysis  made  by  the  commissioner  or  the  official  chemist,  or  at 
the  request  of  either  the  seller  or  the  buyer,  and  the  certificate  to 
be  furnished  by  the  commissioner.  Pajanent  of  said  inspctinii 
fee  shall  be  evidenced  by  tags  to  be  furnished  by  the  Commis- 
sioner of  Agriculture  and  Immigration  sufficient  in  number  to 
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place  one  upon  each  package  of  fertilizer  required  to  make  up  a 
ton  according  to  the  way  in  which  each  particular  fertilizer  may 
be  packed  and  shipped. 

Sec.  3.  Be  it  further  enacted,  etc.,  That  every  person  pro- 
posing to  deal  in  or  solicit  orders  for  the  sale  of  commercial 
fertilizers  in  the  State  of  Louisiana,  shall,  after  submitting  the 
sample  or  samples  of  fertilizer  or  fertilizers  for  inspectjon  ru  d 
analysis,  and  filing  the  statement  above  provided  for  with  the 
Commissioner  of  Agriculture  and  Immigration,  receive  from  the 
said  commissioner  a  certificate  stating  that  he  has  complied  with 
the  foregoing  section,  which  certificate  shall  be  furnished  by  the 
commissioner  without  any  additional  charge  therefor.  'J'liat  the 
said  certificate  when  furnished  shall  authorize  the  party  receiving 
the  same  to  manufacture  for  sale  in  this  State,  to  soii?it  ordm's 
for  the  sale  of,  or  to  deal  in  this  State  in  commercial  fertiU/iers 
or  to  sell  fertilizers  for  use  in  this  Staco.  Any  person  maaiifac- 
turing,  dealing  in,  selling  or  soliciting  orders  in  the  State  (f 
Louisiana,  for  the  sale  of  commercial  fertilizers,  shall,  when  he 
has  agreed  to  sell  any  lot  of  said  fertilizers,  notify  in  writing, 
before  delivery  or  shipment  to  the  purchaser  thereof,  the 
nearest  fertilizer  inspector  of  the  sale,  the  amount  of  the  lot  sold, 
the  names  of  the  seller  and  purchaser,  and  the  location  and 
situation  of  the  lot  of  fertilizers  so  sold,  and  when  so  notified 
the  inspector  of  fertilizers  shall  proceed  to  sample  said  lot,  and 
shall  forward  to  the  commissioner  such  sample  for  analysis, 
with  the  names  of  the  vendor  aijd  vendee,  the  brand  of  fertilizer, 
the  weight  and  description  of  the  packages,  the  name  of  the 
manufacturer,  the  place*  of  manufacture,  and  the  marks  on  said 
packages,  and  the  vendor  shall  not  ship  or  deliver  the  lot  or  lots 
sold  to  the  purchaser  until  such  inspector  has  made  such  inspec- 
tion, provided  that  in  the  event  the  inspection  before  shipment 
or  delivery  to  the  purchaser  be  found  to  be  impracticable,  then 
said  inspection  shall  be  made  immediately  after  actual  delivery  to 
the  purchaser,  or  so  soon  thereafter  as  practicable  under  the 
circumstances.  In  order  to  provide  for  said  inspection  the 
commissioner  shall  appoint  inspectors  in  the  various  portions  of 
the  State,  and  shall  publish  the  names  of  said  inspectors  and 
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their  postoffice  addresses,  to  whom  such  notification  shall  be 
sent  and  by  whom  said  inspection  shall  be  made.  That  no 
person  who  has  failed  to  file  the  statement  aforesaid  and  to 
receive  the  certificate  of  authority  aforesaid,  shall  be  authorized 
to  manufacture  for  sale  in  this  State  or  to  deal  in  commercial 
fertilizers,  or  to  sell  or  solicit  orders  for  the  sale  of  fertilizers  for 
use  in  this  State,  and  any  person  so  manufacturing  for  sale  in 
this  State,  or  so  dealing  or  selling  or  soliciting  orders  therefor  for 
use  in  this  State,  without  having  submitted  his  fertilizers  for 
inspection  and  analysis  and  filed  the  aforesaid  statement  and 
receiving  the  certificate  aforesaid,  shall  be  liable  for  each  viola- 
tion to  a  fine  not  exceeding  five  hundred  dollars  ($500),  which 
fine  shall  be  recoverable  before  any  court  of  competent  jurisdic- 
tion, at  the  suit  of  the  commissioner  or  any  citizen,  without  bond 
or  advanced  cost,  and  shall  be  disposed  of  as  hereinafter  pro- 
yided. 

Sec.  4.  Be  it  further  enacted,  etc..  That  it  shall  be  the  duty 
of  the  Board  of  Agriculture  and  Immigration  or  its  commis- 
sioner, at  the  opening  of.  each  season  ,to  issue  and  distribute 
circulars  setting  forth  the  brands  of  fertilizers  sold  in  this  State, 
their  analysis  as  claimed  by  their  manufacturers  or  dealers  an  ] 
their  relative  and,  if  known,  their  commercial  value. 

Sec.  5.  Be  it  further  enacted,  etc..  That  it  shall  be  the  duty 
of  the  commissioner  to  cause  to  be  prepared  tags  of  suitable 
material,  with  proper  fastenings  for  attaching  the  same  to 
packages  of  fertilizers,  and  to  ^have  printed  thereon  the  word 
Guaranteed, "  with  the  year  or  season  in  which  they  are  to  be 
used,  and  a  fac-simile  of  the  signature  of  the  said  commissioner. 
The  said  tags  shall  be  furnished  by  said  commissioner  to  any 
dealer  or  solicitor  or  manufacturer  of  commercial  fertilizers  who 
shall  have  complied  with  the  foregoing  provisions  of  this  act 
upon  the  payment  by  said  dealer,  manufacturer  or  solicitor  to 
the  said  conmiissioner,  of  twenty-five  cents  for  a  sufficient  number 
of  tags  to  tag  a  ton  of  such  commercial  fertilizer,  as  evidence  of 
the  payment  of  the  inspection  fee  provided  for  in  section  2. 

Sec.  6.  Be  it  further  enacted,  etc.,  That  it  shall  be  the  duty 
of  every  person,  before  selling  any  commercial  fertilizers  in  this 
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State  or  for  use  in  this  State,  to  attach  or  cause  to  be  attached 
to  each  bag,  barrel  or  package  thereof  one  of  the  tags  herein 
before  described,  designating  the  quantity  of  the  fertilizer  in 
the  bag,  barrel  or  package  to  which  it  is  attached,  as  evidence  of 
the  payment  of  the  inspection  fee  imposed  by  section  2.  Any 
person  who  shall  sell,  any  package  of  commercial  fertilizer  which 
has  not  been  tagged  as  herein  provided,  shall  be  guilty  of  a 
misdemeanor,  and  on  conviction  thereof,  shall  be  fined  in  the  sum 
of  two  hundred  and  fifty  dollars  ($250)  for  each  lot  of  fertilizers 
so  sold ;  and  the  said  person  shall  be  besides  liable  to  a  penalty  of 
five  dollars  ($5)  for  each  omission  to  tag  each  package,  each 
omission  to  constitute  a  separate  offense,  which  penalty  may  be 
sued  for  either  by  the  commissioner  or  any  other  person  for  the 
uses  hereafter  declared.  And  it  shall  be  the  duty  of  the  Attorney 
General  and  of  the  several  District  Attorneys  when  requested 
by  the  commissioner,  to  enjoin  any  person,  firm  or  corporation, 
resident  or  non-resident,  from  manufacturing  or  selling  or  solicit- 
ing orders  for  the  sale  of  fertilizers  in  this  State  or  selling 
fertilizers  for  use  in  this  State  without  complying  with  all  the 
provisions  of  this  act,  without  bond  or  advanced  cost.  Any 
person  who  shall  counterfeit  or  use  a  counterfeit  of  the  tag 
prescribed  by  this  act,  knowing  the  same  to  be  counterfeited,  or 
who  shall  use  them  a  second  time  after  the  said  tags  have  been 
once  attached,  shall  be  guilty  of  a  misdemeanor,  and  on  convic- 
tion thereof  shall  be  fined  in  a  sum  not  exceeding  five  hundred 
dollars  ($500),  one-half  of  which  fine  shall  be  paid  to  the 
informer;  which  fine  may  be  doubled  or  tripled  at  each  second  or 
third  conviction,  and  so  on  progressively  for  subsequent  con- 
viction. 

Sec.  7.  Be  it  further  enacted,  etc..  That  all  fertilizers  or 
chemicals  manufactured  for  use  as  fertilizers,  offered  for  sale 
or  distribution  in  this  State,  shall  have  printed  upon  or  attached 
to  bag,  barrel  or  package,  in  such  manner  as  the  commissioner 
may  prescribe  the  true  analysis  of  such  fertilizer  or  chemical  as 
claimed  by  the  manufacturer,  showing  the  per  cent  of  valuable 
ingredients  such  fertilizers  or  chemicals  contained,  as  set  forth  in 
section  second  of  this  act.  And  for  each  and  every  omission  so  to 
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print  upon  or  attach  to  each  bag,  barrel  or  package,  the  offender 
shall  be  liable  to  a  fine  of  one  dollar  ($1.00)  for  each  package 
so  sold,  recoverable  by  civil  suit  by  the  commissioner  or  any 
person  in  a  court  of  competent  jurisdiction,  said  fines  and 
penalties  when  recovered  to  go  to  the  uses  hereinafter  specified 
in  this  act. 

Sec.  8.    Be  it  further  enacted,  etc..  That  the  commissioner 
shall  have  a  privilege  on  any  commercial  fertilizers  sold  in  this 
State  or  sold  for  use  in  this  State  in  violation  and  contravention 
of  the  provisions  of  this  act,  and  may  proceed  by  writ  of  pro- 
-visional  seizure  against  the  fertilizers  so  sold  in  the  hands  of 
whomsoever  they  may  be,  and  wheresoever  he  may  find  them, 
regardless  of  the  domicile  of  the  owner  thereof,  to  rcover  the 
fines  and  penalties  due  for  the  illegal  sale  thereof,  by  presenting 
a  petition  to  a  competent  judge  or  magistrate,  within  whose 
jurisdiction  said  fertilizers  are  found,  stating  on  oath  at  the  foot 
of  the  petition  the  amount  and  nature  of  the  demand,  the 
fertilizer  on  which  the  privilege  exists,  and  praying  that  the 
fertilizer  be  seized  to  satisfy  the  claim  and  pay  the  costs  of  suit, 
and  thereafter  the  proceeding  in  said  suit  or  suits  shall  be 
conducted  in  the  manner  provided  for  in  Articles  two  hundred 
and  ninety-two  (292),  two  hundred  and  ninety-three  (293),  two 
hundred  and  ninety-four  (294)  and  two  hundred  and  ninety-five. 
(295)  of  the  Code  of  Practice,  all  of  which  are  hereby  made 
applicable  to  the  proceedings  herein  provided  for,  provided  that 
if  there  be  judgment  in  favor  of  plaintiff  in  such  suits,  with 
privilege  on  the  fertilizers,  and  the  same  be  ordered  to  be  sold 
to  satisfy  such  judgment,  the  commissioner  shall,  prior  to  said 
sale,  draw  proper  samples  from  said  fertilizers,  and  cause  the 
same  to  be  analyzed  by  the  official  chemist,  and  shall  affix  to  the 
packages  thereof  the  guarantee  tags  as  required  by  this  act,  so 
that  the  purchaser  at  the  sheriff's  or  constable's  sale  may  pur- 
chase the  said  fertilizers  under  a  full  guarantee,  as  provided  for 
in  this  act. 

Sec.  9,.  Be  it  further  enacted,  etc..  That  the  commissioner 
may  inspect,  or  cause  to  be  inspected,  and  may  obtain,  or  cause 
to  be  obtained,  at  his  discretion,  fair  samples  of  all  fertilizers  sold 


11 


or  offered  for  sale  in  this  State,  or  offered  for  sale  or  sold  for  use 
in  this  State,  and  shall  have  them  analyzed  by  the  official  chemist, 
and  shall  publish  the  analysis  for  the  information  and  protection 
of  the  public. 

Sec.  10.  Be  it  further  enacted,  etc.,  That  it  shall  be  the 
duty -of  every  person  who  sells  a  lot  or  package  of  commercial 
fertilizer,  upon  the  request  of  the  purchaser  to  draw  from  the 
same,  in  the  presence  of  the  pruchaser  or  his  agent,  a  fair  and 
correct  sample  in  such  a  manner  as  the  commissioner  shall  pre- 
scribe, and  submit  the  same  for  inspection  as  hereinafter  pro- 
vided. 

Sec.  11.  Be  it  further  enacted,  etc.,  That  no  fraudulent 
fertilizers  shall  be  sold  for  use  in  this  State;  that  the  price  of 
fraudulent  fertilizers  shall  not  be  collected  by  any  process  of 
law;  that  no  person  buying  fraudulent  fertilizers  in  this  State 
or  sold  for  use  in  this  State  shall  be  bound  in  any  manner  to 
pay  the  price  or  cost  thereof ;  that  all  fertilizers  sold  in  this  State 
or  for  use  in  this  State  without  having  been  inspected  or  tagged 
as  provided  for  in  this  act  shall  be  conclusively  presumed  to  be 
fraudulent  fertilizers,  within  the  meaning  of  this  prohibitory  law, 
the  price  of  which  shall  not  be  collected,  and  all  notes,  contracts 
and  obligations  based  on  the  sale  thereof  shall  be  null  and  void. 

Sec.  12.  Be  it  further  enacted,  etc..  That  the  commissioner 
shall  prescribe  the  rules  and  regulations  providing  for  the 
inspection  of  fertilizers;  shall  collect  the  monies  arising  from 
the  issuance  of  tags  as  evidence  of  inspection,  and  from  fines 
imposed  under  this  act,  and  shall  require  the  same  to  be  deposited 
with  the  Treasurer  of  this  State,  and  only  to  be  drawn  therefrom 
upon  the  warrants  issued  by  the  Auditor  of  the  State  upon  the 
requisition  of  the  commissioner ;  and  the  said  commissioner  shall 
be  entitled  to  receive  no  fees  for  collecting  or  disbursing  said 
money,  except  his  salary,  as  provided  for  by  law,  but  he  shall  bo 
allowed,  if  needed,  a  clerk  at  the  salary  to  be  fixed  by  the  said 
Board  of  Agriculture  and  Immigration  not  to  exceed  $1,200  per 
annum  and  payable  out  of  the  Fertilizer  Fund;  and  all  sums  of 
money  arising  from  the  provisions  of  this  act  shall  be  known  as 
the  ''Fertilizer  Fund,"  and  shall  be  kept  by  the  Treasurer 
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separate  from  other  public  funds,  and  shall  be  exclusively  used, 
as  far  as  they  may  go,  to  defray  the  expenses  of  inspection  and 
analysis  herein  required,  and  of  making  practical  and  scientific 
experiment  with  fertilizers  to  test  their  virtue  and  value. 

Sec.  13.  Be  it  further  enacted,  etc.,  That  the  net  proceeds 
of  all  inspection  fees  imposed  by  this  act,  and  of  all  fines  and 
penalties  collected  under  this  act  (of  all  which  the  commissioner 
shall  keep  a  correct  and  detailed  account)  constituting  the  Fer- 
tilizer Fund,  shall  be  divided  between  the  State  Experiment 
Station  at  Baton  Rouge,  the  Sugar  Experiment  Station,  at  New 
Orleans,  and  the  North  Louisiana  Experiment  Station,  at  Cal- 
houn, Louisiana,  to  be  used  for  the  purpose  herein  designated 
as  compensation  for  all  analysis,  tests  and  exeriments  required. 
That  the  director  of  said  stations  shall  be  the  ofQcial  chemist  of 
the  Louisiana  State  Board  of  Agriculture  and  Immigration ;  he 
shall  have  made  all  analyses  required  or  authorized  under  this 
act  and  shall  attend  all  chemical  and  agricultural  conventions, 
the  leading  objects  of  which  are  to  discuss  questions  pertaining 
to  fertilizers.  He  shall  perform  such  other  duties  as  may  be 
imposed  by  this  act  without  compensation  other  than  the  benefits 
which  may  be  derived  by  the  stations  from  their  participation  m 
the  said  Fertilizer  Fund  as  hereinbefore  directed,  except  his 
traveling  excuses  in  attending  said  conventions,  which  shall  be 
paid  out  of  the  Fertilizer  Fund. 

Sec.  14.  Be  it  further  enacted,  etc.,  That  Act  No.  72,  of 
1894,  be  and  the  same  is  hereby  repealed  in  so  far  as  it  might 
operate  in  the  future ;  but  as  to  the  offenses  committed,  liab- lities 
already  incurred,  and  claims  now  existing  thereunder,  it  shall 
be  and  remain  in  full  force  and  effect. 

  r 

AN  ACT 

To  amend  and  re-enact  Sections  1  and  2  of  Act  No.  126,  of  1898, 
entitled  "An  Act  to  carry  into  effect  Article  306  of  the  Con- 
stitution of  the  State  of  Louisiana ;  to  define  the  duties  and^ 
powers  of  the  State  Board  of  Agriculture  and  Immigration, 
and  those  of  the  Commissioner  of  Agriculture  and  Immigra- 
tion in  relation  to  the  suppression  of  adulteration  and  fraud 
in  the  sale  of  commercial  fertilizers  in  conformity  therewith ; 
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to  provide  for  the  inspection  and  analysis  of  all  commercial 
fertilizers  sold  for  use  in  the  State  of  Louisiana,  and  for  the 
payment  by  the  seller  of  the  inspection  fees  therefor;  to 
authorize  the  appointment  of  fertilizer  inspectors,  to  provide 
for  guarantees  of  the  component  chemicals  contained  in 
fertilizers,  and  the  affixing  of  tags  to  the  packages  thereof 
as  evidence  of  the  guarantee  and  inspection  thereof ;  to  pro- 
hibit the  sale  of  illegal  or  fraudulent  fertilizers  in  violation 
of  the  provisions  of  this  Act,  and  affixing  fines  and  penalties 
for  the  violation  of  the  provisions  of  this  Actj  to  provide 
for  judicial  proceedings  in  rem  against  fertilizers  sold  in 
contravention  of  this  Act ;  to  give  the  Commissioner  of  Agri- 
culture and  Immigration  a  privilege  thereon,  and  the  right 
to  the  writ  of  provisional  seizure  to  conserve  said  privilege, 
and  to  define  the  methods  of  said  procedure ;  to  provide  for 
suits  for  the  recovery  of  fines  and  penalties  and  injunction 
under  this  Act,  to  pr()vide  for  the  distribution  and  expendi- 
ture of  the  fees  and  penalties  collected  under  the  provisions 
of  this  Act,  and  their  appropriation  to  fertilizer  experiment 
purposes,  and  to  repeal  Act  No^:72,  of  1894,  in  so  far  as  it 
might  operate  in  the  future. ' ' 

Approved  July  13,  1898. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the 
State  of  Louisiana,  That  section  1  of  said  Act,  No.  126  of  the  reg- 
ular session  of  the  General  Assembly  of  1898,  approved  July  13, 
1898,  be  amended  and  re-enacted  so  as  to  read  as  follows : 

Section  1.  That  the  State  Board  of  Agriculture  and  Immi- 
gration shall  have  power  to  make  and  establish  rules  to  carry  out 
the  designs  and  purposes  of  this  Act,  and  in  conformity  thereto, 
for  the  purpose  of  maintaining  effective  control  of  the  manufac- 
ture and  sale  in  this  State  of  all  commercial  fertilizers  and  cotton 
seel  meal  when  sold  or  offered  for  sale  as  a  fertilizer,  and  for  the 
suppression  of  adulteration  and  fraud  therein,  as  authorized  by 
Article  306  of  the  Constitution  of  the  State  of  Louisiana. 

Sec.  2.  Be  it  further  enacted,  etc..  That  Section  2  of  said 
Act  No.  126,  of  1898,  be  amended  and  re-enacted  so  as  to  read  as 
follows : 

Sec.  2.    That  it  shall  be  the  duty  of  any  manufacturer  or 
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dealer  in  fertilizers,  or  any  person  soliciting  orders,  whether  by 
sample  or  otherwise,  or  whether  such  orders  are  to  be  accepted  by 
him  or  his  principal,  for  the  sale  of  any  commercial  fertilizer 
(which  term  is  intended  to  and  shall  include  cotton  seed  meal 
when  sold  or  offered  for  sale  as  a  fertilizer,  but  shall  not  include 
lime,  and  plaster,  ashes  or  common  salt),  before  the  same  is 
offered  for  sale  in  this  State,  to  submit  to  the  Commissioner  of 
Agriculture  and  Immigration  for  inspection  and  analysis  fair 
samples  of  the  same,  which  shall  be  analyzed  by  the  official 
chemist,  and  to  furnish  a  written  or  printed  statement  setting 
forth :  first,  the  name  and  brand  under  which  said  fertilizer  is 
to  be  sold,  the  number  of  pounds  contained  or  to  be  contained  in 
the  package  in  which  it  is  to  be-  put  upon  the  market  for  sale, 
and  the  name  of  the  manufacturer  and  the  place  or  places  of 
manufacture.  Second,  a  statement  setting  forth  the  amount  of 
the  named  ingredients,  which  lie  or  they  guarantee  said  fertilizer 
to  contain — (1)  nitrogen,  (2)  soluble  phosphoric  acid,  (3)  re- 
verted phosphoric  acid,  (4)  insoluble  phosphoric  acid,  (5)  potash. 
Said  statement  to  be  furnished  accompanied  by  a  sample  or 
samples  of  the  fertilizer  to  be  inspected,  and  which  shall  be 
analyzed  by  the  official  chemist,  shall  be  considered  as  constitut- 
ing a  guarantee  to  the  purchaser  that  every  package  of  such 
fertilizer  contains  not  less  than  the  amount  of  each  ingredient 
set  forth  in  the  statement  and  contained  in  the  sample  or 
samples.  This  shall,  however,  preclude  the  party  making  the 
statement  from  setting  forth  any  other  ingredients  which  his 
fertilizer  may  contain,  which  additional  ingredients  shall  be 
considered  as  embraced  in  the  guarantee  above  stated.  That  nn 
inspection  fee  of  twenty-five  cents  per  ton  upon  any  fertilizer 
sold  for  use  in  this  State,  shall  be  paid  by  the  seller,  solicitor 
or  agents,  etc.,  thereof,  to  the  Commissioner  of  Agriculture  and 
Immigration,  which  inspection  fee  shall  cover  the  cost  of  in- 
spection and  analysis  made  by  the  commissioner  or  the  official 
chemist,  or  at  the  request  of  either  the  seller  or  the  buyer,  and 
the  certificate  to  be  furnished  by  the  Commissioner.  Payment  of 
said  inspection  fee  shall  be  evidenced  by  tags  to  be  furnished  by 
the  Commissioner  of  Agriculture  and  Immigration  sufficient  in 
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number  to  place  one  upon  each  package  of  fertilizer  required  to 
make  up  a  ton  according  to  the  way  in  which  the  particular 
fertilizer  may  be  packed  and  shipped. 

COMMERCIAL  FERTILIZERS. 

All  fertilizers  sold  on  our  markets  are  valuable  just  in  pro-  . 
portion  to  the  quantity  and  quality  of  the  following  ingredients, 
which  they  may  contain,  viz:  Nitrogen  (ammonia),  phosphoric 
acid  and  potash.  A  fertilizer  may  contain  one  or  two,  or  all  of 
these  ingredients,  and  may  consist  of  (1)  nitrogen  (ammonia) 
alone,  (2)  phosphoric  acid  alone,  (3)  potash  alone,  (4)  nitrogen 
(ammonia)  and  phosphoric  acid,  (5)  phosphoric  acid  and  potash, 
(6)  nitrogen  (ammonia)  and  potash,  (7)  nitrogen  (ammonia), 
phosphoric  acid  and  potash. 

No.  7  is  a  complete  fertilizer,  i.  e.,  furnishing  all  three  of 
the  ingredients.  These  ingredients  are  combined  in  dift'erent 
proportions  to  suit  the  wants  of  different  crops  and  different 
soils.  No.  6  is  rarely  found  in  Southern  markets,  since  nearly 
all  Southern  soil  require  phosphoric  acid,  and  its  absence  ren- 
ders it  unadapted  to  wants  of  the  farmer.  The  others  are  all 
found  in  our  trade  centers. 

1st— NITROGEN  MANURES. 
Nitrogen  is  the  most  fugitive  as  well  as  the  most  costly 
ingredient  of  fertilizers.  It  unites  chemically  with  three  parts 
of  hydrogen  to  form  ammonia  (hartshorn  or  shops)  ;  every  four- 
teen parts  of  nitrogen  making  seventeen  parts  by  weight  of 
ammonia.  It  also  unites  with  oxygen  to  form  the  basis  of  nitrie 
acid,  two  parts  of  nitrogen  requiring  five  parts  of  oxygen-,  and 
this  combination  dissolved  in  water  gives  nitric  acid,  a  form  into 
which  (it  is  believed)  that  all  organic  nitrogen  must  be  dissolved 
before  it  can  serve  as  plant  food.  Nitrogen  is  offered  to  the  trade 
in  three  forms,  viz : 

(a)  Mineral  nitrogen  in  nitrate  of  soda  (containing  when 
pure  over  16  per  cent  nitrogen),  nitrate  of  potash  (14  per  cent), 
aiid  sulphate  of  ammonia  (21  per  cent). 

(b)  Animal  nitrogen  in  dried  blood,  tankage,  azotin,. 
cracklings,  fish  scrap,  leather,  wool  waste,  etc. 
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(c)  Vegetable  nitrogen  in  cotton  seed,  cotton  seed  meal, 
linseed  meal,  castor  pomace,  and  peat. 

Blood,  tankage,  fish  scrap,  and  oil  meals  are  highly  actiTe 
fertilizers,  while  leather,  wool  waste  and  peat  are  very  slowly 
available. 

In  the  North  and  England  the  mineral  forms,  particularly 
nitrate  of  soda  and  sulphate  of  ammonia,  are  largely  used  for 
top  dressing  small  grains  and  grasses,  as  well  as  in  combinations 
with  phosphoric  acid  and  potash  to  make  complete  fertilizers 
for  general  use  and  are  very  highly  esteemed.  In  the  South,  on 
account  of  the  fear  of  loss  by  leaching  from  the  soil,  they  are 
used  with  greater  care  and  in  much  less  quantities. 

Cotton  seed  meal  contains,  besides  nitrogen,  small  amounts 
of  phosphoric  acid  and  potash.  A  fair  sample  of  meal,  free  from 
hulls,  should  yield  7  per  cent  nitrogen,  3  per  cent  phosphoric 
acid  and  2  per  cent  potash.  This  is  a  cheap  source  of  nitrogen, 
and  experiments  have  demonstrated  that  it  is,  perhaps,  the  best 
form  for  Southern  agriculture.  In  buying  it,  however,  caution 
is  necessary  to  see  that  it  is  well  decorticated,  i.  e.,  free  from 
hulls.  Samples  containing  30  per  cent  of  hulls  have  been  found 
on  the  market. 

(2)  PHOSPHORIC  ACID  MANURES. 
These  are  generally  phosphate  rocks  treated  with  sulphuric 
acid.  Sometimes  pure  bones  or  bone  black,  or  bone  ash,  are 
treated  with  the  same  acid,  and  resulting  mixtures  styled  dis- 
solved bones  or  superphosphates.  When  made  from  phosphatic 
rock,  bone  black  or  bone  ash,  they  contain  only  phosphoric  acid. 
When  pure  bones  are  used,  3  to  5  per  cent  of  ammonia  is  also 
found.  These  phosphatic  manures  usually  contain  their  phos- 
phoric acid  in  different  forms.  Some  of  it  is  readily  soluble  in 
water,  and  is  highly  available  as  plant  food;  some  of  it  is  only 
soluble  in  acids,  and  is,  therefore,  only  slowly,  if  at  all,  available 
to  plants,  while  another  portion  is  intermediate  in  solubility  be- 
tween the  water  soluble  and  the  acid  soluble.  The  chemist  uses 
citrate  of  ammonia  to  dissolve  this  form;  and  hence  it  is  de- 
nominated as  citrate  soluble  phosphoric  acid.  It  is  believed  by 
many  ,that  this  form  of  phosphoric  acid  has  resulted  from  a 
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c-hemieal  action  of  the  water  soluble  upon  the  acid  soluble,  and 
hence  it  is  often  called  "reverted/'  "reduced,"  etc.  The  water 
soluble  is  readily  available  on  all  soils  and  by  all  plants;  the 
-citrate  soluble  in  soils  containing  vegetable  matter,  is  believed 
to  be  available  to  many  plants,  while  the  acid  soluble  is  not  im- 
mediately useful  to  most  soils.  The  water  soluble  and  citrate 
soluble  are  usually  taken  together  and  called  available  phosphoric 
acid.  In  buying  phosphatic  manures,  preference  should  be  given, 
first  to  the  water  soluble,  then  to  the  citrate  soluble.  These  three 
forms  of  phosphoric  acid  are  usually  called  "soluble,"  "re- 
duced" and ''insoluble."  ■ 

(3)  POTASH  MANURES. 

Formerly  ashes  were  the  only  commercial  source  of  potash, 
and  even  now  are  to  be  found  on  the  market  in  the  form  of  wood 
gashes  and  cotton  seed  hull  ashes.  The  latter  are  in  great  demand 
by  the  tobacco  growers  of  Connecticut.  But  ashes  of  all  kinds 
have  been  nearly  supplanted  by  the  cheap  and  excellent  potash 
manures  from  Stassfurth  and  Leopalshall,  Germany,  which  are 
now  sold  in  every  market.  The  German  Kali  works  have 
^established  an  headquarters  in  this  country,  and  are  supplying 
the  trade  with  every  desirable  form  of  potash.  Those  forms  sold 
usually  in  the  South  are : 

(a)  Kainite,  the  crude  product  of  the  mines,  and  contains, 
besides,  potash,  magnesia,  soda,  sulphuric  acid  and  chlorine! 
This  form  is  largely  used  in  a  compost  of  stable  manure,  cotton 
seed  and  acid  phosphate  prepared  at  home  by  the  cotton  farmer, 
or  mixed  acid  phosphates  and  nitrogenous  manures  by  the  manu- 
facturers for  cotton  fertilizers.  It  is  extremely  doubtful  whether 
most  Southern  soils  need  potash;  and  every  farmer  should 
determine  the  question  experimentally  on  his  own  soil  before 
making  excessive  purchases  of  this  ingredient.  When  potash  is 
needed  this  is  a  cheap  and  excellent  source,  containing  about  12 
per  cent. 

(b)  Sulphate  of  potash,  a  refined  product,  containing  a 
large  amount  of  potash  in  a  very  desirable  form,  is  extensively 
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used  in  some  countries,  upon  certain  crops,  notably  tobacco  and 
Irish  potatoes. 

(c)  Muriate  of  potash,  another  refined  product,  containing^ 
a  large  percentage  of  potash.  This  salt  furnishes  potash  in  the 
cheapest  form. 

(4)  NITROGEN  AND  PHOSPHORIC  ACID. 

Formerly  a  large  number  of  fertilizers  were  found  on  our 
markets  containing  only  these  two  ingredients,  but  recently,  how- 
ever, potash  in  some  form  has  been  added  to  them  all.  This- 
addition  has  been  made  either  to  meet  the  requirements  of  the- 
farmers  or  the  inclination  of  the  manufacturers  to  furnish  com- 
plete fertilizers.  Potash  is  cheap,  and  any  demand  for  it  is 
readily  supplied.  In  Louisiana,  where  the  use  of  potash  manures 
have  been  found  to  be  of  little  or  no  profit,  two  fertilizers  have 
become  extremely  popular  and  are  extensively  used,  viz :  tankage 
and  a  mixture  of  cotton  seed  meal  and  phosphate.  Both  may 
properly  be  located  under  this  division,  though  strictly  speaking- 
the  mixture  would  be  excluded  by  virtue  of  the  small  content  of 
potash  in  the  cotton  seed  meal.  The  mixture,  made  in  different 
proportions  to  suit  difi'erent  crops  upon  different  soils,  is  very 
extensively  used  all  over  the  State  and  gives  general  satisfaction. 
It  also  furnishes  these  two  ingredients  (nitrogen  and  phosphoric 
acid)  in  their  cheapest  and  best  forms. 

Tankage  is  extensively  used  under  sugar  cane.  It  contains 
from  4  per  cent  to  12  per  cent  of  nitrogen  and  6  i^er  cent  to  20. 
per  cent  of  phosphoric  acid.  It  is  a  mixture  of  blood,  meat,, 
bones,  etc.,  of  the  slaughter  houses  (from  which  the  fat  has  been 
extracted) ,  dried  and  pulverized.  Its  composition  varies  between 
wide  limits,  Avhether  the  blood  and  meat  or  the  bones 
predominate.  If  the  former,  the  nitrogen  is  high,  and  if  the 
latter,  phosphoric  acid.  It  is  the  nitrogen  which  gives  it  its  chief 
value,  and  the  larger  the  quantity  of  this,  derived  from  blood 
or  meat  (both  highly  available  forms  of  nitrogen)  the  more 
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responsive  it  becomes  as  a  fertilizer.  Neither  the  nitrogen  nor 
the  phosphoric  acid  in  bones  are  readily  available  on  most  of 
our  soils.  Hence  in  buying  tankage  great  care  should  be  ex- 
ercised to  obtain  as  large  a  nitrogen  content  as  possible. 

Fish  scrap  might  also  be  included 'under  this  head,  since  it 
contains  only  nitrogen  and  phosphoric  acid,  but  so  little  is  sold 
in  this  State  as  to  merit  only  this  passing  remark. 

Ground  bones  (raw  and  steamed)  may  also  be  included  here. 
They  are  used  to  some  extent  by  the  truck  growers  of  East  Lou- 
isiana, and  should  be  subjected  to  the  same  inspection  as  other 
fertilizers  before  use.  Ground  bones  depend  primarily  for  their 
value  upon  physical  and  chemical  properties.  They  should 
contain  from  3  to  5  per  cent  nitrogen  and  20  to  24  per  cent 
phosphoric  acid  and  be  very  finely  ground.  They  are  slowly 
available  at  best,  and  hence  in  using  them  with  expectation  of 
early  returns,  care  must  be  exercised  in  securing  them  very 
finely  ground.  .  . 

(5)  PHOSPHORIC  ACID  AND  POTASH. 

To  make  acid  phosphates  suitable  for  composting,  many 
dealers  have  recently  added  potash.  This  addition  necessarily 
lowers  the  percentage  of  phosphoric  acid.  Manufacturers  in  and 
around  Charleston,  S.  C,  have  adopted  the  custom  of  calling  this  • 
class  of  goods  ''Acid  Phosphates,"  and  those  which  contain  no 
potash,  "Dissolved  Bones."  These  are  extensively  used  in 
Georgia  for  the  compost  of  stable  manure  and  cotton  seed,  but  in 
this  State  the  pure  acid  phosphates  has  given  very  satisfactory 
results  in  the  compost. 

(6)  NITROGEN  AND  POTASH. 

The  great  and  crying  want  of  Southern  soils  is  phosphoric 
acid;  hence  no  manure  without  it  has  hitherto  met  with  favor. 
Accordingly  this  class  of  manures  is  rarely  met  with  in  the 
South. 
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(7)  COMPLETE  MANURES. 

Containing  nitrogen,  phosphoric  acid  and  potash,  constitute 
the  bulk  of  the  .commercial  fertilizers  offered  to  the  trade.  These 
are  generally  manipulated  put  of  the  different  forms  described 
under  the  previous  heads,  combined  in  such  proportions  as  to 
meet  the  imagined  or  real  wants  of  certain  crops.  For  cotton 
they  usually  contain  from  21/2  to  3  per  cent  nitrogen,  8  to  12  per 
cent  available  phosphoric  acid  and  2  to  3  per  cent  potash.  For 
corn  and  cane  the  quantity  of  nitrogen  is  greatly  increased,  with 
a  corresponding  decline  in  phosphoric  acid.  Many  Southern 
manufacturers  of  fertilizers  are  making  most  excellent  wares, 
mixtures  of  cotton  seed  meal  and  phosphates  and  kainite.  These 
mixtures,  varying  in  porportion  only,  are  applicable  to  most 
every  crop  grown  in  this  latitude  and  are  sold  at  prices  satis- 
factory to  buyers. 

CAUTIONS  IN  BUYING  FERTILIZERS. 

Before  purchasing,  a  farmer  or  planter  should  know  the  re- 
quirements of  his  crop  and  soil,  and  then  buy  only  such  manures 
as  will  supply  them.  Then  get  the  dealer  or  manufacturer  to 
answer  the  following  questions : 

How  much  soluble  phosphoric  acid  do  you  guarantee? 

How  much  reverted  phosphoric  acid  do  you  guarantee? 

How  much  nitrogen  or  ammonia  do  you  guarantee? 

How  much  potash  do  you  guarantee? 

With  the  reply  to  these  questions  one  can  easily  calculate 
th>'  approximate  commercial  value  of  a  ton  of  the  goods  desired. 

In  a  plain  acid  phosphate  at  h^ast  12  per-cent  available  phos- 
plioric  Mcid  should  be  guaranteed. 

In  caTie  fertilizers,  3  per  cent  nitrogen  and  7  per  cent  avail- 
able phosphoric  acid,  and  in  cotton  fertilizers  2  per  cent  nitrogen 
and  8  per  cent  available  ph()si)horic  acid  should  be  the  least 
quantities  accepted. 
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VALUATION  OF  FERTILIZERS. 

The  commercial  value  of  a  fertilizer  is  regulated  by  the" 
prices  demanded  in  commerce  for  the  different  forms  of  the 
three  ingredients,  nitrogen  (ammonia),  phosphoric  acid  and 
potash.  These  prices  fluctuate  according  to  the  demand  and 
supply.  In  some  parts  of  the  North,  nitrogen  is  assigned  a 
separate  valuation  for  each  of  its  forms — that  in  nitrates  and 
ammonia  salts  receiving  the  highest  figure,  and  in  leather  and 
peat,  the  lowest. 

In  Connecticut  and  Massachusetts,  a  determination  of  the 
forms  in  which  this  ingredient  occurs  must  be  made  before  its 
commercial  value  can  be  calculated.  All  the  forms  of  nitrogen 
have  heretofore  been  considered  of  ecjual  money  value  in  the 
South  and  but  one  price  assigned.  This,  of  course,  precludes  the 
existence  of  nitrogen  in  form  of  leather  dust,  or  powdered  horn, 
forms  regarded  as  unavailable  and  of  little  money  or  agricultural 
Tstlue. 

The  soluble  and  reverted  forms  of  phosphoric  acid  have  to- 
gether been  styled  as  ''available,"  and  assigned  one  value.  The 
insoluble  phosphoric  acid  has  received  no  valuation.  All  forms 
of  potash  soluble  in  water  have  been  regarded  as  of  equal  value. 

The  following  tariff  of  prices  has  been  adopted  for  the  past 
and  coming  season : 

Nitrogen,  16  cents  per  pound,  which  makes  ammonia  13  1-10 
cents  per  pound. 

Soluble  phosphoric  acid,  5  cents  per  pound. 
Reverted  phosphoric  acid,  5  cents  per  pound.- 
Potash,  5  cents  per  pound. 

The  above  prices  may  be  used  to  illustrate  the  method  by 
which  the  commercial  value  of  a  fertilizer  may  be  approximately 
estimated,  e.  g. :  A  fertilizer  containing  by  analysis  the  following : 

Nitrogen,  3  per  cent;  soluble  phosphoric  acid,  6  per  cent; 
reverted,  4  per  cent ;  potash,  2  per  cent.  What  is  the  approxi- 
Miate  commercial  value  per  ton? 


22 


A  ton  will  contain  : 

60  pounds  nitrogen,  16  cents   $9 . 60 

120  soluble  phosphoric  acid,  5  cents   6.00 

80      ' '       reverted  phosphoric  acid,  5  cents   4 . 00 

40  potash,  5  cents.  .   2.00 


Value  per  ton.  .  $21  .'60 


In  this  way  the  approximate  value  of  any  commercial  fer- 
tilizer can  be  estimated.  These  prices  are  by  no  means  fixed. 
They  fluctuate  almost  daily  in  the  markets  of  the  world  in 
accordance  with  the  law  of  supply  and  demand.  But  the  tarift' 
given  is  believed  to  be  nearly  representative  of  the  average  of 
prices  during  the  past  year,  and  hence  are  adopted  for  the 
ensuing  season. 

LABORATORY  WORK. 

The  following  niunber  of  analyses  have  been  made  during 
the  season  just  ended  in  the  laboratories  of  the  Stations : 


Complete  Fertilizers  2,409 

Tankages    317 

Bone  Meals   239 

Acid  Phosphates   408 

Cotton  Seed  Meals  '   824 

Acid  Phosphates,  with  Potash  ' .  . .  .  60 

Miscellaneous   76 

Private  samples,  etc   47 


Total  analyses  4,380 


AMMONIATED  SUPERPHOSPHATES  AND  GUANOS. 

Ammoniated  superphosphates  and  guanos  constitute  the 
chief  bulk  of  the  fertilizers  consumed  by  the  farmers  of  the 
Southern  States.  The  term  "complete  fertilizer"  is  often  ap- 
plied to  them  on  account  of  the  fact  that  they  contain  all  three 
of  the  most  essential  fertilizing  constituents,  and  their  range  of 
adaptaiblity  is,  in  consequence,  much  greater  than  that  of  any  of 
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the  partial  manures.  As  might  be  supposed,  there  is  great 
diversity  in  the  composition  of  fertilizers  of  this  class,  both  as 
regarals  the  proportions  of  the  fertilizing  ingredients  and  also 
the  forms  in  which  they  are  supplied,  the  quantities  of  these 
essential  constituents  being  so  regulated  as  to  correspond  with, 
the  manufacturer's  ideas  as  to  the  demands  of  our  principal 
crops. 

The  following  were  analyzed : 
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ACID  PHOSPHATES. 

Acid  phosphates  or  superphosphates  contain  only  one  fer- 
tilizing constituent  of  value,  viz. :  phosphoric  acid,  but  this 
ingredient  is  almost  invariably  present  in  three  forms.  Fertiliz- 
ers of  this  class  are  made  by  treatment  of  bone  ash,  bone  black, 
natural  phosphates,  coprolites,  etc.,  with  sulphuric  acid.  The 
phosphoric  acid  in  these  instances  is  combined  with  lime  in  the 
proportion  of  one  part  of  phosphoric  acid  to  three  of  lime.  In 
this  combination  it  is  soluble  only  in  acids.  By  treatment  of 
the  rock  with  sulphuric  acid  two  parts  of  the  lime  are  removed, 
leaving  one  part  of  phosphoric  acid  in  combination  with  one 
part  of  lime,  and  in  this  form  the  phosphoric  acid  is  readily 
soluble  in  water,  and  hence  usually  styled  soluble  phosphoric 
acid."  There  is  also  formed  simultaneously  two  parts  of  sul- 
phate of  lime  (gypsum),  which  necessarily  constitutes  about  one- 
half  the  weight  of  every  acid  phosphate  made  by  this  process. 
In  England,  where  sulphuric  acid  is  cheap,  and  where  only  the 
soluble  form  of  phosphoric  acid  is  recognized,  acid  phosphates 
yield  upon  analysis  almost  entirely  soluble  phosphoric  acid.  In 
this  country,*  where  sulphuric  acid  is  dearer,  and  the  reverted 
gives  equal  value  with  the  soluble,  acid  phosphates  contain  all 
three  forms  of  phosphoric  acid.  The  change  is  brought  about  in 
the  following  manner :  At  the  time  of  manufacture  an  amount 
of  sulphuric  acid  insufficient  to  render  soluble  all  of  the  phos- 
phoric acid  present  is  used,  thus  leaving  in  the  mass  some  in- 
soluble phosphates.  This  mass,  containing  both  soluble  and 
insoluble  phosphates,  is  permitted  to  remain  in  bulk,  and  in  the 
course  of  time  a  reaction  takes  place,  which  results  in  the  forma- 
tion of  reverted  phosphates.  This  reaction  may  be  explained  as 
follows :  The  phosphoric  acid  with  one  part  of  lime  acts  upon 
the  phosphoric  acid  with  three  parts  of  lime,  forming  two 
molecules  of  phosphoric  acid  with  two  parts  of  lime.  Therefore 
nearly  every  American  acid  phosphate  contains  all  three  forms 
of  phosphoric  acid.  There  are  high  grade  acid  phosphates  on 
the  market  which  are  made  by  the  action  of  phosphoric  acid  upon 
bone,  ash  and  rock  phosphates. 

The  following  were  analyzed : 
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FERTILIZERS  CONTAINING  PHOSPHORIC  ACID  AND 

POTASH. 


The  past  season  a  few  fertilizers  containing  only  available 
phosphoric  acid  and  potash  were  sold  in  the  State.  The  following- 
were  analyzed: 
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COTTON  SEED  MEAL. 


This,  to  the  Southern  farmer,  is  the  cheapest  and  most  easily 
obtainable  form  of  nitrogen.  Although  it  has  acquired  an  exten- 
sive use  as  a  fertilizer  throughout  the  whole  State,  it  has  been  ex- 
empted from  the  operations  of  the  fertilizer  lavr  by  virtue  of  its 
employment  as  a  feeding  stuft'.* 

On  account  of  the  presence  of  quite  appreciable  quantities  of 
hulls  in  many  samples  of  meal  found  upon  the  market,  it  is  very 
essential  that  great  care  should  be  observed  in  the  purchase  of 
this  article.  Hulls  can  easily  be  detected  by  the  non-homogeneous 
appearance  of  the  emal  containing  them,  and  also  by  passing  a 
small  quantity  of  the  meal  through  an  ordinary  sifter. 

The  best  undamaged  meal  has  a  bright  yellow  color  and  is 
dry  and  pulverulent. 

The  damaged  meal  is  invariably  darker  in  color,  and  though 
rendered  unfit  for  use  as  a  feed  stuff,  does  not  lose  any  of  its 
value  for  fertilizing  purposes. 

Frequent  requests  are  made  for  the  comparative  values  of 
cotton  seed  meal,  cotton  seed  and  cotton  seed  hulls.  To  furnish  a 
basis  for  comparison,  the  analyses  of  average  samples  of  cotton 
seed,  cotton  seed  meal,  and  cotton  seed  hulls,  are  here  given  and 
their  valuation  per  ton  by  the  tariff  of  prices  given  on  page  ■-. 


ANALYSES. 


Phosphoric 


Value 
Potash.    Per  Ton. 


Nitrogen.  Acid. 


Cotton  seed  .... 
Cotton  seed  meal 
Cotton  seed  hulls 


3.007  1.3 
7.007  3.0 
.707  .25 


1.2  $12.12 
2.0  27.42 
1.0  3.37 


"  Note — By  amending  act  published  elsewhere  in  this  Bul- 
letin cotton  seed  meal  sold  for  fertilizing  purposes  is  now  subject 
to  provisions  of  the  fertilizer  law. 
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These  are  values  for  fertilizing  purposes  only  and  have  no 
reference  to  feeding  value. 

The  average  analysis  of  ashes  of  cotton  seed  hulls  will  show 
9.17  phosphoric  acid  and  23.47  potash.  With  these  comparative 
values  a  farmer  can  decide  from  prevailing  prices  of  seed,  meal 
and  hulls  whether  it  is  expedient  to  sell  his  seed  and  buy  meal 
and  hulls  or  to  use  them  as  fertilizer. 

The  following  analyses  of  cotton  seed  meals  were  made :  ' 
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Name  of  Manufacturer  and  Brand 


ARCADIA  COTTON  OIL  MILL  &  MANUFAC- 
TURING CO.,  ARCADIA,  LA. 


Guarantee  

Average  of  analyses  

All  samples  up  to  guarantee. 

ARKANSAS  COTTON  OIL  CO. ,  PINE  BLUFF,  ARK. 


Guarantee..  

Average  of  analyses  

All  samples  up  to  guarantee. 

ARKANSAS  COTTON  OIL  CO.,  LITTLE 
ROCK,  ARK. 

Guarantee  

Analysis   ;  


BREAUX  BRIDGE  OIL  WORKS,  BREAUX 
BRIDGE,  LA. 


18 


Guarantee..   

Average  of  analyses  ■■  ■ 

Maximum  

Minimum  

All  samples  up  to  guarantee. 

CLINTON  OIL  &  MANUFACTURIJNG  CO. 
CLINTON,  LA. 


Guarantee  

Analysis   ;  

Up  to  guarantee. 

CAPITAL  CITY  OIL  MILL  CO.,  BATON 
ROUGE,  LA. 


Guarantee.....  

Average  of  analyses  

Maximum .   

Minimum  

All  samples  up  to  guarantee. 


DALLAS  COTTON  OIL  CO.,  DALLAS,  TEX. 


Guarantee  

Analysis  

Up  to  guarantee. 


Guarantee  r  

Average  of  analyses  

All  samples  up  to  guarantee. 

FARMERS  COTTON  OIL  CO.,  CLEBURNE,  TEX. 


7.50 
7.59 


6.59 
7.11 


9.11 
9.22 


8.00 


6.59 

8.00 

6.59 

8.00 

6.55 

7.95 

7.38 

8.96 

7.56 

9.18 

6.98 

8.47 

6.59 
6.85 


6.00 
6.92 
6.95 

6. 


6.00 
6.78 


6.59 
8.07 


8.00 
8.32 


7.29 
8.40 
8.44 
8.37 


7.29 
8.24 


8.00 
9.80 
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31 


Name  of  Manufacturer  and  Brand 


32 


22 


FELICIANA  OIL  MILL,  ST.  FRANCISVILLE,  LA. 

Guarantee  

Average  of  analyses  '.  ' 

All  samples  up  to  guarantee. 

GRAND  ECORE  COTTON  OIL  CO.,  NATCHI- 
TOCHES, LA. 

Guarantee..  

Average  of  analyses  

All  samples  up  to  guarantee. 

HAZLEHURST  OIL  MILL  &  FERTILIZER  CO., 

HAZLEHURST,  MISS. 

Guarantee  

Analysis  

Up  to  guarantee. 

HOMER  COTTON  OIL  CO.,  HOMER,  LA. 
Guarantee  

Average  of  analyses   ..1......'^. 

Maximum.  

Minimum  

All  samples  up  to  guarantee. 

JACKSON  FERTILIZER  CO.,  JACKSON,  MISS. 

Guarantee..  

Analysis  

Up  to  guarantee. 

MINDEN  COTTON  OIL  &  ICE  CO.,  MINDEN,  LA. 

Cruarantee  

Average  of  analyses  

Maximum...  

Minimum  

One  sample  below  guarantee. 

Thirty-one  samples  up  to  or  above  guarantee. 

MISSISSIPPI  COTTON  OIL  CO.,  NATCHEZ,  MISS. 
Guarantee  

Average  of  analyses  '  .^^       .  "  .y'' " 

Maximum  

Minimum 

All  samples  up  to  guarantee. 

MISSISSIPPI  COTTON  OIL  CO.,  GREEN- 
VILLE, MISS. 

Guxrantee  

Analysis  _  ..^''^^^^^^ 

Below  guarantee. 


7.04 


6.00 
6.73 


6.59 
7.26 


6.00 
7.24 
7.38 
7.14 


6  25 
7.04 


7.00 
7.34 
7.67 
6.83 


6.59 
6.77 
7.04 
6.59 


6.59 
6.49 
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Name  of  Manufacturer  and  Brand 


NEW  IBERIA  MILLING  &  DEVELOPMENT 
CO.,  LTD.,  NEW  IBERIA,  LA. 


39 


Gnarahtee   -- 

Average  of  analyses  

Maximum  

Minimum    

All  samples  up  to  guarantee. 


Guarantee  

Analysis   

Up  to  guarantee. 


NEW  ORLEANS  ACID  &  FERTILIZER  CO. 
GRETNA,  LA, 


21 


Guarantee    

Analysis    

Up  to  guarantee. 

NEW  ORLEANS  COTTON  SEED  OIL  &  MANU 
FACTURING  CO.,  LTD.,  NEW  ORLEANS,  LA. 

Guarantee    -  

Average  of  analyses     

Seven  samples  below  guarantee. 

Two  samples  up  to  or  above  guarantee. 

PEOPLE'S  COTTON  OIL  CO..  LAFAYETTE,  LA. 

Guarantee.   

Average  of  analyses    ■-    

Maximum   

Minimum   

All  samples  up  to  guarantee. 
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PLANTERS  OIL  MILL,  MONROE,  LA. 

Guarantee   

Average  of  analyses   

Maximum    

Minimum  

All  samples  up  to  guarantee. 

R ACCOURCI  COTTON  OIL  CO. ,  BATCHELOR,  LA. 


21 


Guarantee  

Average  of  analyses  

Two  samples  below  guarantee. 

RED  RIVER  OIL  CO.,  ALEXANDRIA,  LA. 


Guaranle  

Average  of  analyses 


6.00 
7.51 
7.67 
7.35 

5.00 
5.67 


6.00 

ft  70 


6.59 
6.43 


7.40 
7  60 
7.78 
7.50 


6.59 
7.31 
7.56 
7.00 


6.59 
6.39 


6.17 
6.£0 


7.29 
9.12 
9.32 
8.93 


6.07 
6.89 


7.29 
8.16 


8.00 
7.82 


9.23 
9.45 
9.10 


8.00 
8.87 
9.18 
8.50 


8.00 
7.76 


7.50 
8.65 
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Name  of  Manufacturer  and  Brand 


RED  RIVER  OIL  CO.,  Ahl^XANDRlA.— Continued 

Maximum  

Minimum  

One  sample  below  guarai^tee. 

Twenty  samijles  up  to  or  ab:)Te  aruarantee 


Guarantee. 


Average  of  analyses   

Maximum  

Minimum   

Twenty-eight  samples  below  guarantee. 

Five  samples  up  to  or  above  guarantee. 

RUSTON  OIL  MILLS,  RUSTON,  LA. 

Guarautei'.  

Average  of  analyses  

Four  samples  below  guarantee. 

Two  samples  up  to  or  above  guarantee. 


SHREVEPORT  FERTILIZER  CO.,  SHREVE- 
PORT,  LA. 

Guarantee    

19  Average  of  analyses  

{  Maximum    '  

I  Minimum  

Seventeen  samples  below  guarantee. 
Two  samples  up  to  or  above  guarantee. 

SONIA  COTTON  OIL  CO.,  ALEXANDRIA,  LA. 

Guarantee         . 

56  Average  of  analyses   

Maximum   

Minimum  

Fifty-six  samples  below  guarantee. 

ST.  LANDRY  COTTON  OIL  CO.,  OPELOUSAS,  LA. 

Guarantee   

404  Average  of  analyses    

Maximum  

Minir_ium     

All  samples  up  to  guarantee. 

ST.  MARTIN  OIL  WORKS,  ST.  MA_RTINS- 
VILL^,  LA. 

Guarantee       ...L...... 

Average  of  analyses  

Maximum  '  

Minimum  

All  samples  up  to  guarantee. 


6.66 
5.66 


6.59 
6.44 
7.48 
5.83 


.00 
'.19 


4.<5 
4.99 
T.OO 
4.2' 


6.59 
6.40 
6.51 
6.31 


6.59 
7.40 
7.53 
7.1'0 


6.59 
6.93 

7.  J  2, 
(5.71 


8.09 
6.87 
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Name  of  Manufacturer  and  Brand 


SOUTHERN  OIL  &  FERTILIZER  CO.,  MERI 
DIAN,  MISS. 


Gnaran  tee    

Average  of  analysis     -  

Maximum    

Minimum ..  

All  samples  up  to  guarantee. 

TENSAS  COTTON  OIL  CO.,  ST.  JOSEPH,  LA. 


Guarantee   

Average  of  analj^ses       

All  samples  up  to  guarantee. 

WASHINGTON  COTTON  OIL  MILL  CO.,  WASH- 
INGTON, LA. 

Guarantee     

Average  of  analyses   

Maximum      

Minimum    

All  samj)les  ujp  to  guarantee. 

UNION  OIL  CO.,  BUNKIE,  LA. 

Guarantee      

Average  of  analyses. .   

Maximum  

Minimum  .    

All  samples  up  to  guarantee. 

Guarantee      -  

Average  of  analyses  - 

Maximum  ■■  

Minimum   :   

Eleven  samples  below  guarantee. 

Twenty-seven  samples  up  to  or  above  guarantee. 

UNION  OIL  CO.,  GRETNA,  LA. 

G  uaruntee   

Average  of  analyses  

All  samples  up  to  guarantee. 

UNION  OIL  CO.,  SHREVEPORT,  LA. 


Guarantee   . 

Average  of  analyses  

Maximum  

Minimum  

Five  samples  below  guarantee. 

Thirteen  samples  up  to  or  above  guarantee. 


be 

0 
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Name  of  Manufacturer  and  Brand 


UNION  OIL  CO.,  TORRAS,  LA. 

(inaidtilcc  

8  j  Average  of  analyses 

Eight  samples  below  guarantee. 


11 


23 


UNION  OIL  CO.,  VIDALIA,  LA. 


Guarantee  

Average  of  analyses  

Maximum  

Minimum.  

All  samples  up  to  guarantee. 

UNION  OIL  CO.,  WEST  MONROE,  LA. 


Guaranlee   

Average  of  analyses...  

Maximum   

Minimum  

All  samples  up  to  guarantee. 
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TANKAGE. 


The  fertilizer  has  grown  rapidly  in  favor  sinqe  its  introduc- 
tion into  this  State,  and  is  each  year  becoming  more  largely  in 
demand.  It  consists  chiefly  of  waste  products  from  slaughter 
houses,  and  is  a  mixture  of  partly  cooked  bone  and  meat,  de- 
posited in  tanks  in  which  the  refuse  from  the  butcher  is  treated 
to  separate  the  Rrrasc  II  oTdLnariir  f.miijiinsi  ^nn-i  p^r.-^^-n^-g-^^ 
01  )30iU  uitrogcii  and  pliosphoric  acid,  the  pi opurtluiis  uf  each,  in 
general,  varying  ahnost  inversely  as  the  quantity  of  the  other. 
The  relative  proportions  of  nitrogen  and  phosphoric  acid  having 
such  wide  limits  of  variation,  this  class  of  goods,  of  course,  ex- 
hibits a  corresponding  wide  range  in  value  for  fertilizing  uses. 
When  a  considerable  excess  of  bone  is  present,  the  proportion 
of  phosphoric  acid  is  largely  above  that  of  the  nitrogen,  while 
Avith  an  excess  of  meat,  the  contents  of  nitrogen  becomes  large 
and  that  of  phosphoric  acid  becomes  comparatively  small.  In 
the  latter  case,  the  action  of  both  ingredients  has  been  found  to 
be  more  satisfactory.  The  phosphoric  acid  in  the  tankage,  being 
derived  principally  from  bone,  is  chiefly  the  insoluble  form  and 
its  value  is  largely  dependent  upon  the  degree  of  flneness  of 
division  of  the  particles,  a  well  pulverized  sample  responding 
more  readily  to  the  needs  of  the  plant.  Purchasers  of  fertilizers 
of  this  class  should  always  buy  upon  a  guarantee  of  definite  per- 
centages of  nitrogen  and  phosphoric  acid,  as  their  varying 
composition  renders  almost  indispensible  a  knowledge  of  the 
proportions  of  their  constituents.  The  boue  present  should  also 
be  in  a  very  finely  divided  condition. 

Since  tankage  is  valuable  chiefly  for  the  nitrogen  or  am- 
monia, care  should  be  taken  in  buying  this  fertilizer  to  secure 
the  highest  percentage  of  this  ingredient.  Guarantees  of  9  per 
cent  ammonia  and  20  per  cent  bone  phosphate  (which,  is  about 
equivalent  to  9  per  cent  phosphoric  acid)  can  be  secured  from 
any  edaler  in  this  class  of  fertilizers,  and  no  lower  content  of 
nitrogen  shouhl  ])o  ])ought  from  an  economical  standpoint,  since 
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the  freight  from  the  Western  packing  houses  to  the  consumer  is 
the  same  per  ton  on  all  kinds,  and  the  higher  the  content  the 
cheaper  the  nitrogeli  per  pound  to  the  consumer  when  the  cost 
of  freight  is  added. 

The  following  samples  were  analyzed  : 


>Tiine  of  Mamifaotiirer  anrl  Brunrl 


ARMOUR  FERTILIZER  WORKS,  CHI- 
CAGO, ILL.,  Etc. 

PLANTERS  BEST. 

Oiiaranlee   

Average  of  analyses      

One  sample  below  guarantee. 

Four  samples  up  to  or  above  guarantee. 

CRESCENT  CITY  STOCK  YARDS  &  SLAUGH 
■TER  HOUSE  CO.,  NEW  ORLEANS,  LA. 

CRESCENT  FINISHED  FERTILIZER. 

Guar  (1)1  fee  

Average  of  analyses  .    

All  samples  ujAo  guarantee. 

SWIFT  &  CO.,  LTD,,  CHICAGO.,  ILL.,  Etc. 

TANKAGE. 

(i  mraniee  

Average  of  analyses    

Maximum  

Minimum    

Four  samples  below  guarantee  in  nitrogen 
and  one  sample  below  in  i^liosphoric  acid. 

Sixteen  samples  up  to  or  above  guarantee. 


a; 


4.59 


9.05 


4.58 
6.48 
9.00 

4.00 


Gnarantce  i  11.45 

Average  of  analyses       !  11.15 

One  sample  below  gaarantee  in  nitrogen  andi 
one  below  in  phosphoric  acid.  j 

Two  samples  up  to  or  above  guarantee.        .  i 


Gun  rail  Ice  

Average  of  analyses  

Maximum  

Minimum  :  

Twenty- two  samples   below  guarantee 
nitrogen. 

Eighty -two  samples  up  to  or  above  guarantee 


9.87  12.00 
10.02j  12.17 


in! 


5.88 

7.19; 


5.76 
6.35 
9.09 
5.17 


5.76 
6.741 


7.14 
8.79 


7.00 
7.70 
11.04 

6.28 


7.00 
8.19 


i  4.58 

6.59 

8.00 

1  8.78 

6.82i 

8.28 

•'  18.75 

8.751 

10.42 

!  4.63 

5.15' 

6,25 
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Name  of  Manufacturer  and  Brand 


SWIFT  &  CO,,  "LTB.—Conthuied. 

'Lruarantee     

Average  of  analyses   . 

All  samples  np  to  guarantee. 

Guarantee    

Average  of  analyses  

Maximum    

Minimum  

Forty-six  samples  below  guarantee  in  nitro- 
gen. 

Twenty  samples  up  to  or  above  guarantee. 

Guarantee   

Average  of  analyses  

Six  samples  below  guarantee  in  nitrogen. 

Two  samples  up  to  or  above  guarantee. 

Guarantee    

Average  of  analyses  

Maximum      

Minimum    '    

Twenty-one  samples  below  guarantee  in 
nitrogen. 

Twenty-one  samples  up  to  or  above  guarantee. 

Guarantee  *  

Average  of  analyses  

One  sample  below  guarantee  in  nitrogen  and 
phosphoric  acid,  one  below  in  nitrogen  and 
four  below  in  phosphoric  acid. 
Two  samples  up  to  or  above  guarantee. 

Guarantee    

Average  of  analyses  

Maximum  

Minimum  

Four  samples  below  guarantee  in  nitrogen 
and  one  below  in  phosphoric  acid. 

Fourteen  samples  up  to  or  above  guarantee. 

Guarantee  

Average  of  analyses  

Four  samples  below  guarantee  in  nitrogen. 

One  sample  ujj  to  guarantee. 

(ruaranlee  

Average  of  analyses  

Maximum  

Minimum  

Twenty-two  samples  below  guarantee  in 
nitrogen. 

One  sample  up  to  guarantee. 


o 

Phosphor; 
Acid 

ISi  itrogen 

Ammonia 

9.16 

6.59 

8.00 

10.71 

6.79 

8.25 

7  4-1 

Q  no 

V.  \J\J 

10.03 

7.05 

8.56 

16.27 

8.24 

10.00 

4.60 

5.89 

7.15 

6.87 

7.41 

9.00 

1 0  1 « 

S  7Q 

4.58 

8,24 

10.00 

7.20 

8,12 

9.86 

14.70 

9.16 

11.12 

5  35 

7.41 

9.00 

6.87 

8,24 

10.00 

6.64 

8.33 

10.11 

4.58 

8.65 

10.50 

5.75 

8.74 

10.61 

6.97 

9.41 

11.43 

4.20 

8.20 

9.95 

4.58 

9.06 

11.00 

7.05 

8.74 

10.61 

3.20 

9.88 

12.00 

5.10 

9.44 

11.47 

6.43 

10.59 

12.86 

4.40 

8.91 

10.57 
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BONE  MEAL. 


Bones  pulverized  to  a  greater  or  less  degree  of  fineness  are 
sold  as  ''Bone  Meal/'  ''Bone  Dust,"  "Ground  Bone,"  etc..  and 
are  extensively  used  in  some  countries  for  fertilizing  purposes. 
They  have,  as  yet,  acquired  but  little  favor  in  the  South,  and  but 
few  brands  were  on  the  market  this  season.  As  their  utility 
depends  largely  upon  the  state  of  division  of  their  particles, 
both  a  mechanical  and  chemical  examination  are  necessary  in 
determining  their  value. 

In  addition  to  the  phosphoric  acid  found  in  bone  black  and 
bone  oil,  ground  bone  contains  a  good  part  of  nitrogen  derived 
from  the  gelatinous  matter  present  in  the  raw  substance. 

The  following  were  analyzed : 


Name  of  Manufacturer  and  Brand 


CRESCENT  CITY  STOCKYARDS  &  SLAUGH 
TER  HOUSE  CO.,  NEW  ORLEANS,  LA. 

GROUND  HONE. 
Guarantee  

Average  of  analyses  

One  sample  below  guarantee  in  phosphoric 
acid. 

Three  samples  up  to  or  above  guarantee. 

JACKSON   FERTILIZER  CO.,  JACKSON, 
MISS. 

BONE  MEAL. 

Guarantee  

Average  of  analyses  

All  samples  up  to  guarantee. 

NEW  ORLEANS  ACID  &  FERTILIZER 
CO.,  GRETNA,  LA. 

BONE  MEAL 

Guarantee  

Average  of  analyses  

All  samples  up  to  guarantee. 


Phosphoric 
Acid 

Nitrogen 

24.31 

3.92 

23.63 

4.07 

22.93 

2.50 

26.20 

3.34 

20.00 

2.06 

24.40 

3.94 

4.75 
4.95 


3.04 
4.05 


2.50 
4.78 
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OS 


Name  of  Manufacturer  and  Brand 


o 
o 

■as 

CO  o 


261 


15 


NEW  ORLEANS  ACID  &  FERTILIZER 
CO.,  GRETNA,  l^K.—ConHnned. 


Guarantee   \  18.00 

6  Average  of  analyses     24.20 

All  sample?  np  to  gnarauteo 


STANDARD  GUANO  &  CHEMICAL  MANU- 
FACTURING CO..  NEW  ORLEANS,  LA. 


FINE  GROUND  BONE. 

G-uamnlee   

Average  of  analyses  ..J 

All  samples  up  to  guarantee. 

PURE  RAW  GROUND  BONE.  i 

Guarantee    

Average  of  analyses  

Maximum     

Minimum  

Thirteen  samples  below  guarantee  in  phos- 
phoric acid.  \ 
One  hundred  and  eighty-eight  samj^les  up  to' 
or  above  guarantee. 

SWIFT  &  CO.,  LTD.,  CHICAGO,  ILL.,  Etc. 

BONE  MEAL. 

Guarantee     r...  

Average  of  analyses  

Maximum    

Minimum  ! 

All  samples  ii-p  to  guarantee.  I 

GROUND  STEAMED  BONE. 

Guarantee   ] 

Analysis  j 

Below  guarantee  in  nitrogen. 


18.50 
20.71 


18.50 
19.22 
19.80 
17.87 


25.00 
27.54 
27.80, 
26.70 


25.19 
29.07' 


2.06 


2.50 
3.65 


2.47i 
2.3^ 


2.50 
4.73 


3.04 
4.63 


2.50  3.06 

3.15  3.82 

3.87  4.70 

2.60  3.16 


2.47  3.00 

2.54  3.09 

2.77  3.37 

2.47  3.00 


3.00 
2.90 
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MISCELLANEOUS  FERTILIZERS. 


Under  this  head  are  included  the  analyses  of  fertilizing 
materials  not  given  in  preceding  tables.  The  following  were 
analyzed : 


1   Number  of 
1  Samples 

Name  of  Manufacturer  and  Brand 

Phosphoric 
Acid 

Nitrogen 

Ammonia 

Potash 

NITRATE  OF  SODA. 

JACKSONFERTTI^IZER CO..  JACKSON.  MISS. 
Guarantee  . 

15.00 

18.21 

1 

Analysis  

16.00 

19.43 

Up  to  guarantee. 

NEW  ORLEANS  ACID  &  FERTILIZER  CO,, 
(jKiiii  JNA.  JjA  . 

(hiarantee  

13.18 

16.00 

2 

Average  of  analyses   ... 

15.84 

19.23 

All  samples  up  to  guarantee. 

STANDARD  GUANO  &  CHEMICAL  MANU- 
FACTURING CO.,  NEW  ORLEANS,  LA. 

Gnaranlee  (not  given)  . 

10 

Average  of  analyses   

16.05 

19.49 

KAINIT. 

ACKSON  FERTILIZER  CO.,  JACKSON,  MISS. 

Guarantee  

12.00 
12.63 

2 

Average  of  analyses..  

All  samples  up  to  guarantee. 

MERIDIAN  FERTILIZER  FACTORY, 
MERIDIAN,  MISS. 

Guarantee  

12.00 

1 

Analysis  

12.21 

Up  to  guarantee. 

NEW  ORLEANS  ACID  &  FERTILIZER  CO., 
GRETNA,  LA. 

Guarantee  (not  given)    

2 

Average  of  analyses   

12.45 

SHREVEPORT  FERTILIZER  CO  ,  SHREVE- 
PORT.  LA. 

Guarantee 

12.00 
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Name  of  Manufacturer  and  Brand 


32 


SHREVEPORT  FERTIIJZER  CO.— Continued. 

Average  of  analyses  

All  samples  up  to  guarantee. 

STANDARD  GUANO  &  CHEMECAL  MANU- 
FACTURING CO.,  NEW  ORLEANS.  LA. 

Git  a  ran  tee  (not  given)   

Average  of  analyses  

Maximum  

Minimum  -■ 


VIRGINIA-CAROLINA  CHEMICAL  CO. 
MEMPHIS.  TENN. 


Gncirantee      

Average  of  analyses  

One  sample  below  guarantee. 

One  sample  up  to  guarantee. 

MURIATE  OF  POTASH. 

JACKSONFERTILIZER  CO.,  JACKSON.  MISS 


o 

ZD  o 

P4 


Gnaraiiiee  -   - 

Analysis  

Up  to  guarantee. 

NEW  ORLEANS  ACID  &  FERTILIZER  CO. 
GRETNA.  LA. 


Gnaraniee  

Average  of  analysis  

All  samples  up  to  guarantee. 

SHREVEPORT  FERTILIZER  CO.,  SHREVE- 
PORT, LA. 


GuarantiC  

Analysis  

Up  to  guarantee. 

STANDARD  GUANO  &  CHEMICAL  MANU- 
FACTURING CO..  NEW  ORLEANS,  LA. 


Gnaraniee  (not  given). 
Average  of  analyses  . 


SULPHATE  OF  POTASH. 

NEW  ORLEANS  ACID  &  FERTILIZER  CO.. 
GRETNA,  LA. 

Guarantee..  

Average  of  analyses  

Two  samples  helow  guarantee. 


50.91 


50.00 
44.00 
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Name  of  Manufacturer  and  Brand 


SULPHATE  OF  FOTAHU.—Continued. 

STANDARD  GUANO  &  CHEMICAL  MANU- 
FACTURING CO.,  NEW  ORLEANS,  LA. 


(inarantee  (not  given) 
Average  of  analyses 


FRUIT  TREE. 


Guarantee  (not  given).. 
Average  of  analyses  ... 


20.77  2.95 


BARATARIA  FLSH  SCRAP. 

BARATARIA  CANNING  CO..  BILOXI,  MISS 

Guarantee  

Analysis  

Up  to  guarantee. 


.!  49.08 


3.58  3.2t> 


4.00  6.80  8.25 
4.77     6.9li  8.39 


PARIS  GREEN 

is  largely  used  in  this  State  as  an  insecticide,  chiefly  for  the  de- 
struction of  the  cotton  caterpillar,  whose  ravages  are  frequently 
so  injurious.  This  chemical  consists  chiefly  of  the  "Arsenite  of 
Copper/'  with  a  small  proportion  of  the  Acetate  of  Copper,  and 
a  first-class  article  should  contain  not  less  than  50  per  cent  of 
arsenious  acid,  known  in  its  pure  state  as  white  arsenic. 

This  article  is  frequently  adulterated,  and  there  are  abund- 
ant opportunities  for  fraud  in  its  purchase.  Farmers  and 
planters  frequently  complain  of  the  ineffectiveness  of  Paris 
Green  after  use  on  their  cotton:  but  they  failed  to  take  samples 
in  accordance  with  the  above  law,  and  therefore  have  no  means 
of  definitely  determining  whether  fraud  has  been  practiced. 

Many  farmers  and  planters  in  Central  Louisiana  have  made 
report  of  the  ineffectiveness  of  the  Paris  Green  used  on  their 
cotton  during  the  present  season.  This  is  reported  after  a 
failure,  but  they  failed  to  take  samples  in  accordance  wdth  the 
above  law,  and  therefore  had  no  means  of  ascertaining  positively 
whether  fraud  had  been  perpetrated. 
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The  law  fully  protects  every  farmer  if  he  will  observe  it. 
Before  buying,  inspect  packages  and  see  that  "Strictly  Pure" 
and  "Guaranteed,"  with  the  fac-simile  of  the  signature  of  the 
Commissioner  of  Agriculture  and  Immigration  are  stamped  on 
each.  If  they  are,  take  a  sample  in  accordance  with  directions  of 
the  law,  and  if  after  using  little  or  no  benefit  accrues,  have  it 
analyzed  by  the  official  chemist,  and,  if  deficient,  damages  can  be 
recovered.   The  following  samples  have  been  analyzed : 


^  (V 

<v  ft 


Name  of  Manufaotiirer  or  Seller 


I.  L.  LYONS  &  CO,,  NEW  ORLEANS. 

Guarantee  '   50.00 


as 


354  Average  of  analyses  

All  saniples  np  to  guarantee. 

FINLAY,  DICK  &  CO.,  NEW  ORLEANS. 

23  Average  of  analyses    

All  saniples  up  to  guarantee. 

PARKER,  BLAKE  &  CO.,  NEW  ORLEANS. 
1  Analysis  


50.54 


50.99 


56.93 


FERTILIZER  REPORT 

FOR  THE 

SEASON,  1903-1904. 

Gomprising  a  Report  of  Tonnage,  and 
Comparison  of  Same. 

BY 
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67 


LETTER  OF  TRANSMITTAL. 


Commissioner  J.  G.  Lee,  of  the  Louisiana  State  Board  of  Agri- 
culture and  Immigration,  Baton  Rouge,  La. 
Sir— In  the  affairs  of  commerce,  as  in  all  things  else,  the 
uses  and  customs  prevailing  after  long  years  of  existence  some- 
times become  inconsistent  and  antiquated  as  to  the  customs  and 
necessities  of  a  people.    The  need  of  Legislative  ruling  existed 
some  years  prior  to  the  year  1888  for  the  enactment  of  a  fertilizer 
law,  but  like  the  evolution  of  human  affairs,  it  necessitated  time 
to  develop  a  condition  propitious  to  a  proper  fulfillment  of  a 
people's  need,  and  since  the  passage  of  the  first  law  (Act  51  of 
1888)  customs  and  change  of  conditions  effecting  a  difference  in 
requirements,- has  been  the  cause  of  re-enacting  the  original  law 
no  less  than  three  different  times  (Acts  51  of  1888,  72  of  1894 
and  126  of  1898),  while  appended  to  the  scope  of' the  present 
fertilizer  law  might  be  included  Act  48  of  1902  that  applies  to 
cotton  seed  meal  when  sold  as  fertilizer;  Act  153  of  1904  that 
applies  to  commercial  feed,  and  Act  174  of  1904  that  applies  to 
Paris  green.    This  report  in  its  entirety  is  a  resume  of  the  work 
performed  in  the  inspection  of  fertilizers  and  the  analyses  of 
the  same.    It  contains  over  one  hundred  pages  of  typewritten 
matter,  valuable  in  its  import  to  the  record  of  work  and  to  the 
Department,  but  unfortunately  too  voluminous  in  its  extent  to 
allow  of  its  being  printed  for  public  information;  therefore  the 
following  pages  are  presented.       '  " 
Respectfully  submitted, 

ClIAS,  H.  O'ROURKE, 

Chief  State  Inspector. 
Main  Office  Inspection  Department,  714  Union  Street,  New  Or- 
leans, January  18,  1905. 
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ANNUAL  REPORT. 

Hon.  J.  G.  Lee,  Commissioner  of  Agriculture  and  Immigration, 
Baton  Bouge,  La--' 

Sir— In  submitting  this,  my  Annual  Report  for  the  Season 
1903-1904,  beg  to  hand  you  herewith  letters  received  from  In- 
spectors Calhoun,  Murphy  and  Perkins  of  Calhoun,  Terrebonne 
and  Baton  Rouge  Districts,  respectively.  These  letters  were  re- 
quested during  the  latter  part  of  last  season— though  up  to  the 
present  time  have  not  received  a  reply  from  Inspector  Sellers, 
who  represented  the  Department  in  Leesville  District. 

The  Fertilizer  Season  of  1903-1904,  terminating  August  31, 
1904,  was  the  most  prosperous  in  the  fertilizer  trade  Louisiana 
has  ever  experienced— according  to  the  available  records  of  this 
Department  and  statements  made  by  veteran  fertilizer  manu- 
facturers ;  the  unequaled  record  being  established  not  only  in  the 
tonnage  shipped,  but  also  in  the  crop  yields  resulting  as  a  conse- 
quence. 

During  the  Season  1903-1904,  5,070  reports  were  made  to 
you  by  this  Department,  covering  81,091.56  tons  and  1,435,755 
sacks  of  commercial  fertilizer. 

This  is  an  increase  for  the  Season  1903-1904  over  tonnage  for 
Season  1902-1903  amounting  to  1,009  inspections,  13,168.96  tons 
and  224,590  sacks. 

The  total  business  in  Louisiana  for  the  entire  season,  i.  e., 
fl-om  September  1,  1903,  to  August  31,  1904,  showing  results  as 
stated  for  this  period  of  time. 

This  tonnage  was  handled  by  the  different  districts  as  fol- 
lows: Total  inspections  made  and  non-inspections  covered  by 
reports  of  Inspectors  Perkins,  Calhoun,  Sellers,  Murphy  and 
O'Rourke  respectively,  for  districts  named  below,  showing 
number  tons  of  fertilizers  shipped  to  below  mentioned  districts 
irrespective  of  classification : 


District —  Reports.  Tons.  Sacks. 

Baton  Rouge    225  7,617.44  123,551 

Calhoun   •.   348  7,519.85  151,198 

Leesville    250  3,356.20  66,244 

Terrebonne    207  7,548.10  106,972 

New  Orleans   3,306  37,117.72  675,921 


Total    4,336        63,159.31  1,123,886 
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Sub-Inspectors : 


Oct  A 

6,639.95 

132,799 

T  Ci'70  OA 

107,688 

Terrebonne  

115 

3,619.10 

71,382 

Total   

734 

17,932.25 

311,869 

Grand  Total: 

Reported  by  Inspectors  

4,336 

63,159.31 

1,435,886 

Reported  by  Sub-Inspectors. 

734 

17,932.25 

311,869 

5,070 

81,091.56 

1,435,755 

BRAND  CLASSIFICATION. 

To  establish  a  comprehensive  idea  as  to  the  classification  of 
this  tonnage,  and  to  make  plain  the  extent  of  the  business  for 
the  year,  the  commercial  fertilizer  shipments  have  Been  separated 


into  seven  (7)  classes  and  with  proper  tonnage  allotment  are  as 

follows : 

Class  One — 

Reports. 

Tons. 

Sacks. 

Cotton  seed  meal  fertilizer. 

.  1,109 

21,336.50 

424,403 

Class  Two — 

Complete  fertilizer  

2,736 

38,847.47  :. 

717,444 

Class  Three — 

Bone  Meal  

274  ■ 

2,435.25 

24,712 

Class  Four — 

Acid  Phosphate  

399 

3,477.55  ■ 

66,972 

Class  Five — 

Tankage   

,  385 

13,611.89^" ' 

"•^  175,807 

Class  Six — 

Miscellaneous,  Kainits,  Muri 

ate  Potash,  Etc  

99 

330.30 

6,016 

Class  Seven — 

Acid  Phosphate  and  Potash 

68 

1,052.60 

20,401 

Total   

5,070 

81,091.56 

1,435,755 

This  is  the  first  year  that  the  fertilizer  tonnage  has  been 
divided  into  seven  (7)  classes  and  the  means  of  allotting  the 
different  brands  to  their  proper  class  has  been  obtained  in  the 
following  official  chemist's  report  of  former  years,  which  for 
the  Season  1904-1905,  it  will  be  necessary  to  classify  the  different 
brands,  allotting  each  to  its  proper  class  and  the  different  guar- 
antees registered  by  manufacturers  will  be  the  means  of  designat- 
ing each  brand. 
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COMPLETE  FERTILIZERS. 

The  manufacture  and  sale  of  complete  fertilizers  in  Lou- 
isiana during  the  past  season  has  been  most  phenominal  and 
surpassed  in  proportions,  finally  reached  the  brightest  expecta- 
tions entertained  at  the  commencement  of  the  year.  Next  year 
this  class  of  goods  will  be  divided  into  five  (5)  different  classes, 
as  above  explained.  But  as  tonnage  up  to  this  year  includes  in 
the  term  ''Complete  Fertilizers,"  ''Bone  Meal,"  "Acid  Phos- 
phate/' ''Miscellaneous''  and  "Acid  Phosphate  and  Potash,"  it 
will  be  necessary  to  make  calculations  correct,  to  make  tonnage 
comparisons  this  season  including  their  different  classes  under 
head  of  "Complete  Fertilizer." 

The  business  for  the  Season  1902-1903  in  this  class  of  com- 
merce amounted  to  :  Shipments,  3,576 ;  tons,  46,143.17 ;  sacks, 
835,545. 

Formerly  it  has  been  my  custom  to  only  report  three  (3) 
classes,  i.  e.,  Cotton  seed  meal,  complete,  and  tankage  fertilizers. 

This  year  it  has  been  deemed  expedient  and  necessary  to 
establish  this  new  departure  into  classes.  However,  the  above 
mentioned  terms  will  apply  in  future  to  Classes  One,  Two  and 
Five. 

COTTON  SEED  MEAL  FERTILIZER  TONNAGE. 

The  cotton  seed  meal  fertilizer  business  for  the  entire  State 
during  the  past  season  amounted  to :  Shipments,  1,109 ;  tons, 
21,336.50 ;  sacks,  424,403. 

This  is  a  decrease  of  876.60  tons  compared  with  last  season's 
business  (892  shipments,  22,213.10  tons  and  44,844  sacks). 

This  tonnage  has  been  handled  by  the  different  Inspection 
Districts  as  shown  below  and  the  following  Parishes  receiving 
amounts  mentioned : 

CLASS  ONE — 11  PARISHES. 


Parish —                   Inspections.  •  Tons.  Sacks. 

Assumption                                58  1,403.55  28,071  • 

Claiborne   .  .      43  634.25  12,685 

Iberville                                     57  .  1,562.00  31,775 

Lafourche                                  92  3,394.65  67,893 

Orleans                                    217  1,453.85  27,942 
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Ouachita                                  30          1,253.85  24,677 

St  James                                   64          1,920.95  37,919 

St.  John  the  Baptist                  32             554.95  11  099 

St.  Mary                                   93          3,039.00  60^180 

Terrebonne                                79          1,835.10  36,752 

West  Baton  Rouge                     19            526.00  10,520 

Al  other  Parishes                     325          3,778.35  74^890 

1,109        21,336.50  424,403 
Allotted  to  the  different  districts,  the  work  done  in  the  direct 

Inspection  and  Sub-Inspection  Departments,  show  the  following 
results : 

Reported  by  Sub-Inspection  Departments — 

Shipments.          Tons.  Sacks. 

Baton  Rouge  District                324          6,639.95  132,799 

€alhoun  District                      155          4,768.00  94,364 

Terrebonne  District                   115          3,619.10  7l'382 

594        15,027.05  298,545 

Inspections  by  Inspectors — 

M.  S.  Perkins                            21            635.50  12,710 

N.  E.  Calhoun                          14            243.80  4  876 

E.  T.  Sellers                               4              24.00  480 

J.  C.  Murphy                            34          1,478.00  29,760 

€has.  H.  O'Rourke                   152          1,314.70  26,003 

225          3,696.00  73,829 
Non-inspection  reports  by  Inspectors — 

M.  S.  Perkins  38          1,125.35  22,507 

E.  T.  Sellers  -      1               4.OO  80 

J.  C.  Murphy                              5            155.00  3,100 

Chas.  H.  O'Rourke                   246          1,329.10  26,342 

290          2,613.45  52,029 

Total  number  of  shipments, 
tons  and  sacks,  cotton  seed 
emal  fertilizer  shipped  to 

Louisiana  points                 1,109         21,336.50  424,403 

To  more  fully  present  the  extent  of  the  tonnage  in  complete 
fertilizers  marketed  during  the  past  season,  the  following  tabula- 
tions that  show  the  number  of  shipments,  tons  and  sacks,  made 
to  each  Parish  is  presented;  goods  classified  in  Classes  Two, 
Three,  Four,  Six  and  Seven  (Class  Five  being    Tankage,"  shown 
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under  separate  head).  Items  only  show  amounts  of  500  tons: 
or  more : 

CLASS  TWO — 18  PARISHES. 

Parish —                   Inspections.          Tons.  Sacks. 

Bienville    152  2,217.95  44,429 

Calcasieu    125  1,799.60  35,239 

Claiborne    166  2,537.10  52,155 

DeSoto    60            833.00  16,640 

East  Baton  Rouge   82  1,576.50  30,785 

East  Feliciana   259  4,879.00  94,950 

Grant    34            511.15  10,169 

Jackson    39  1,026.55  20,531 

Lincoln    Ill  2,539.35  25,560 

Ouachita    197  2,374.30  47,32^ 

Rapides    49            754.65  15,083 

St.  Mary   27             682.40  13,634^ 

St.  Tammany   242  1,749.15  14,558 

Tangipahoa    325  4,469.00  93,547 

Union    81  1,438.00  28,680 

Washington    245  3,333.75  50,122 

Webster   •   64  1,087.05  22,744 

Winn    44            674.30  12,98^ 

All  other  Parishes   445  4,837.95  93,665 


2,736        38,847.47  717,444 

CLASS  THREE  2  PARISHES. 

Parish —                   Inspections.          Tons.  Sacks. 

East  Feliciana                          50           '^778.60  7,916" 

St.  Tammany                             82            636.60  5,707 

All  other  Parishes                     142          1,020.05  11,089 


274  2,435.25  24,712 

CLASS  FOUR  1  PARISH. 

Parish —  Inspections.  Tons.  Sacks. 

East  Feliciana   62  807.50  14,595 

All  other  Parishes   337  2,670.05  52,377 


399  3,47755  66,972 

There  were  99  shipments— 330.30  tons,  6,016  sacks— Class 
Six  (Miscellaneous  fertilizers,  such  as  muriate  of  potash,  Kainit,. 
etc.)  shipped  to  points  in  Louisiana. 


73 


CLASS  SfiVEN — 1  PARISH. 

P<irisli—                   Inspections.          Tons.  Sacks. 

Calcasieu                                   58          1,004.00  19,455 

Al  other  Parishes                      10              48.60  946 


68  1,052.60  20,401 

This  tonnage  has  been  handled  by  the  different  Inspection 
and  Sub-Inspection  Districts  as  follows;  and  your  attention 
is  called  to  the  fact  that  the  Sub-Inspection  Department  of 
Calhoun  District  handled  over  3,000  tons  of  complete  fertilizers 
in  the  routine  of  their  work : 

Inspections.  Tons.  Sacks. 

By  Sub-Inspection  Depart- 
ments  of   Baton  Rouge, 

Calhoun  and  Terrebonne.     140  3,005.20  13,724 


By  Inspectors — 

M.  S.  Perkins   65  1,881.80  36,279 

N.  E.  Calhoun   305  6,873.05  136,247 

E  T.  Eellers   230  2,978.20  58,884 

J.  C.  Murphy   13  286.00  4,820 

Chas.  H.  O'Rourke   2,443  26,917.17  504,256 


3,056  38,936.22  740,486 

Non-inspections  by  Inspectors — 

N.  E.  Calhoun                          29  403.00  10,075 

E.  T.  Sellers                             15  350.00  6,800 

J.  C.  Murphy                              3  50.00  1,000 

Chas.  H.  O'Rourke                   331  3,498.75  63,840 


378  4,301.75  81,715 


140  3,005.20  13,724 

3,056        38,936.22  740,486 
378  4,301.75  81,715 


Grand  total,  showing  num- 
ber shipments,  tons  and 
sacks,  complete  fertilizers 
shipped  to  Louisiana  as 

follows    3,574        46,243.17  834,925 

TANKAGE  CLASS  FIVE. 

The  fertilizer  business  in  Louisiana  for  the  Season  1903- 
1904  amounted  to:     Shipments,  385;  tons,  13,611.89 ;  sacks. 
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This  record  shows  a  slight  decrease  of  867.01  tons  and  16,985 
sacks,  but  an  increase  in  number  of  shipments,  amounting  to  61, 
as  compared  with  Season  1902-1903.    This  tonnage  has  been 

handled  by  the  different  Districts  of  the  Inspection  Department 
as  follows : 

INSPECTIONS. 

a       .  ■      ^                                   "^"^^s.  Sacks. 
M.  S.  Perkins,  Baton  Rouge 

District  .                               85          3,582.00  48,420 

J.  C.  Murphy,  Terrebonne 

District                                150          5,529.10  67,693 

Charles  H.  O'Rourke,  New 

Orleans  District                     100          2,761.00  38,274 

335        11,872.10  154,387 

NON-INSPECTIONS. 

M.  S.  Perkins,  Baton  Rouge 

District   14            392.79  3,615 

J.  C.  Murphy,  Terrebonne 

District                                   2              50.00  599 

Charles  H.  O'Rourke,  New 

Orleans  District                      34          1,297.00  17,306 

50          1,739.79  21,420 

Grand  total                       385        13,611.89  175,807 

As  a  matter  of  information  and  to  show  the  allottment  of 
tonnage  where  shipments  to  different  Parishes  have  been  made 
aggregating  500  tons  or  more,  the  following  tabulations  are  pre- 
sented : 

CLASS  FIVE  9  PARISHES. 

Parish—                   Inspections.          Tons.  Sacks. 

Ascension                                   35          1,352.00  22,006 

Assumption                                53          2,163.50  28191 

Jberville                                     15            549.75  6,275 

Lafourche                                  34          1.068.00  12  915 

Plaquemines                              19            845.00  10  507 

St.  Charles                               20            535.00  6,657 

St.  James                                 44          1,150.29  16,837 

^t-  ^r^ry                                   40          1,209.12  20,201 

Terrebonne                                 98          3,634.95  45,063 

All  other  Parishes                      28            840.12  10,071 

385        13,611.89  175,807 
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REGISTRATIONS  OF  COMMERCIAL  FERTILIZER  BRANDS  BY  MANUFACTURERS 


Brand. 


Bone  Meal  

Armour's  Cane  Grower. 

Plantation  Special  


Phos 


Planters'  Best  

Louisiana  Special  ... 
Corn  and  Cotton  ..... 

King  Cotton   

All  Soluble  

A,  C.  O.  Co. 's  Acid 

phate  

A.  C.  O.  Co.'s  Cotton  Per 

A.  C.  O.  Co.'s  Corn  Per 

tilizer  

A.  C,  O.  Co.'s  Poor  Land 

Fertilizer  

Barataria  Shrimp  Scrap 
Birmingham  H.  G.  A.  Phos 

phate  and  Ammonia  

Birmingham  Std.  G.  Per 

tilizer  

Nonpareil  

Red  Star  Brand  

Cotton  Elevator  

H.  G.  Acid  Phosphate  

German  Kainit  


Name  of  Dealer 
or 

Manufacturer. 


The  Armour  Pert.  Works 
The  Armour  Pert.  Works 


Domicile  of  Dealer 
or 

Manufacturer. 


Crescent  Finished  •  Fer- 
tilizer  


Crescent  Ground  Bone 
Blood  and  Bone  Fertilizer 


C.  O.  M.  C.  O.  Fertilizer 

Imperial  

Superior  

Diamond  A  

High  Grade  

Acid  Phosphate 

German  Kainit  

High  Grade  Ac.  Phosphate 


The  Armour  Pert.  Works 
The  Armour  Pert.  Works 
The  Armour  Pert.  Works 
The  Armour  Pert.  Works 
The  Armour  Pert.  Works 
Arcadia  Cotton  Oil  Mill  and 

Mfg..  Co.  

Arcadia  Cotton  Oil  Mill  and 

Mfg.  Co  

Arcadia  Cotton  Oil  Mill  and 

Mfg.  Co  

Arcadia  Cotton  Oil  Mill  and 

Mfg.  Co  

Barataria  Canning  Co  


Birmingham  Fertilizer  Co .. 

Birmingham  Fertilizer  Co 
Capital  Fertilizer  Mfg.  Co. 
Capital  Fertilizer  Mfg.  Co 
Capital  Fertilizer  Mfg.  Co 
Capital  Fertilizer  Mfg.  Co  .. 
Capital  Fertilizer  Mfg.  Co  .. 
The    Crescent    City  Stock 
Yard  and  Slaughter  House 

Co.,  Ltd  

The    Crescent    City  Stock 
Yard  and  Slaughter  House 

Co.,  Ltd  

The  Cudahy  Packing  Co  . 


Chicago  and  Omaha. 

Chicago,  111.  

Omaha,  Neb...  

Kansas  City,  Mo.  ... 
Fort  Worth,  Tex.  ._ 

Nashville,  Tenn  

Atlanta,  Ga.  

East  St.  Louis,  111  .. 

East  St.  Louis,  111  .. 
East  St.  Louis,  111 ... 
East  St.  Louis,  111 
East  St.  Louis,  111 ... 
East  St.  Louis,  111  .. 


Arcadia,  La. 
Arcadia,  La. 
Arcadia,  La. 


Arcadia,  La. 
Biloxi,  Miss. 


Birmingham,  Ala. 

Birmingham,  Ala. 
Jackson,  Miss. 

Jackson,  Miss  

Jackson,  Miss  

Jackson,  Miss. 
Jackson,  Miss,   


Clinton  Oil  and  Mfg.  Co. ,  Ltd 
Hazlehurst  O..  M.  &  Pert.  Co 
Hazlehurst  O.  M.  &  Pert.  Co 
Hazlehurst  O.  M.  &  Pert.  Co 
Hazlehurst  O.  M.  &  Pert.  Co 
Hazlehurst  O.  M.  &  Fert.  Co 
Hazlehurst  O.  M.  &Fert.  Co  ±xctz,ieiiurst, 
Jackson  Fertilizer  Co  | Jackson,  La. 


New  Orleans,  La. 


New  Orleans,  La  

South  Omaha,  Neb. 
Kansas  City,  Kan. 

Sioux  City,  la.   

Clinton,  La.  

Hazlehurst,  Miss.  . 
Hazlehurst,  Miss.  . .. 
Hazlehurst,  Miss.  .. 
Hazleharst,  Miss.  .  . 
Hazlehurst,  Miss.  ... 
Hazlehurst,  Miss.  .. 
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DEALERS.  FOR  THE  SEASON  1903-04  IN  COMPLIANCE  WITH  ACT  126  OF 


Weight  of  1 
Package.  i 

PHOSPHORIC  ACID. 

Potash. 

Ammonia. 

Pi 

<v 
bD 

s 

0) 

1 

'o 

m 

0) 
}-< 

> 
(A 

'o 

w 

1— 1 

100-167 
200 
100 
150 
167 
200 
100 
150 
167 
200 

2.47 
3.29 

7.00 

9.87 
6.58 
.82 
1.65 
2.88 

10.00-14.00 
2.00  to  3.00  ^ 

4.00 

14.00-16.00 
2.00  to  3.00 

2.50 

6.00 

100 
167 
200 

100 

100 

100 

100 
100 

200 

200 
100 
100 
100" 
100 
100 

150 

200 
100 
200 

6.00 
6.00 
6.00 

14.00 

10.50 

7.00 

4.00 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 

1.00 
2.00 
4.00 

1.75  to  2.00 

3.50  to  4.00 

5.50  to  6.00 
■  6.80 

1.65^ 

1.65 
1.65 
1.65 
1.65 

.50  to  1.00 
1.00 
1.50 

4.00 

2.00 

2.00 
1.00 
1.00 
1.00 
1.00 

11.00 

6.00 
7.50 
7.50 
7.50 
10.00 

3.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.25 
2.25 
2.25 

12.00 

5.88 

3.92 
5.50 

7.14 

Total  24.31 
5.40 

8.00 

100 
100 
100 
100 

1.75 
1.65 
1.65 
2.00 

6.00 
7.00 
7.00 
5.00 
12.00 

A  Q<^ 
"l.  OD 

2.00 
2.00 
1.50 
2.00 

.84 
1.00 
1.00 
1,00 
1.00 

2.00 
1.50 
1.50 
3.00 

100 
100 
100 

12.00 

6.00      i  2.00 
10.00 

1   

8.00 

2.00 

!      1.00  I  
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Brand. 


Name  of  Dealer 
or 

Manufacturer. 


Domicile  of  Dealer 
or 

Manufacturer. 


Chicago  R.  B.  Superphos. 
Lampton's  R.  B.  Super 

phosphate  

Gulf  States'  Guano  

Royal  C.  Brand  

Fruit  and  Vegetable  

Black  Hawk  Acid  Phos 

phate   

German  Kainit.  

High  Grade  Ac.  Phosphate 
Black  Hawk  Acid  Phos 

phate  

Bone  Meal  


Pure  Steamed  Bone. 


Pure  Raw  Bone  Meal.  .  j- 

Meridian  Home  Mixture 
Meridian  Soluble  Guano. ... 
Meridian  Blood  and  Bone 
Meridian  Veget'ble  Grow'r 


Jackson  Fertilizer  Co. 

Jackson  Fertilizer  Co. 
Jackson  Fertilizer  Co. 
Jackson  Fertilizer  Co. 
Jackson  Fertilizer  Co. 

Jackson  Fertilizer  Co.. 
Jackson  Fertilizer  Co.. 
Jackson  Fertilizer  Co.. 


Jackson,  Miss. 


Jackson, 
Jackson, 
Jackson, 
Jackson, 

Jackson, 
Jackson, 
J  ackson. 


Miss. 
Miss.. 
Miss.. 
Miss.. 

Miss.. 
Miss.. 


Miss. 
Miss. 


Meridian  Southern  Acid 

Phosphate 
Planters'  Cotton  and 

Corn  1  

Planters'  Cotton    a  n  d 

Corn  2.  

Stubbs'  Formula  Cotton 

and  Corn  

Planters'  Cotton  and 

Corn  Maker 
Planters'  High  Grade  Su- 
perphosphate,  

Stubbs'  Formula  for  Vege- 
tables  

Planters"  Acid  Phosphate. . 
Planters'  Rice    and  Oat 

Fertilizer  

Kainit  (German) 


Jackson  Fertilizer  Co. 
Jackson  Fertilizer  Co. 
B.  M.  Morrison. 

Swift  &  Co.,  Ltd  

F9?i"ison  ..  .iHammondTLa. 

Swift  &  Co.,  Ltd   Chicago,  HI 

Meridian  Fert.  Factory  Meridian.  Miss' 

Meridian  Fert.  Factory  iMeridian,  Miss 


Jackson, 
Jackson , 
Hammond,  La. 
Chicago,  111. 


Meridian  Fert.  Factory 
Meridian  Fert.  Factory. 


Meridian  Fert.  Factory.. 

Planters'  Fert.  Mfg.  Co. 

Planters' Fert.  Mfg.  Co.. 

Planters'  Fert.  Mfg,  Co.. 

Planters'  Fert.  Mfg.  Co.. 

Planters'  Fert,  Mfg.  Co. 

Planters'  Fert.  Mfg.  Co. 
Planters'  Fert,  Mfg,  Co... 


Meridian,  Miss. 
Meridian,  Miss.. 


i^aimt  (l:rerman)  Planters'  Fert.  Mfg.  Co 

Muriate  of  Potash  Planters'  Fert.  Mf?.  Co 

Henry  McCall's  Formula 

Sugar  Cane  

Stubbs'  Formula  for  Sugar 
Cane  


Maginnis'  Formula  Sugar 
Cane  


Planters'  Special  Straw- 
berry Fert  

Planters'  Special  Ammo- 
niated  Rice  Fert  


Planters'  Fert.  Mfg.  Co. 
^^anters'  Fert.  Mfg.  Co. 
anters'  Fert.  Mfg.  Co. 

Planters'  Fert.  Mfg.  Co. 

Planters'  Fert.  Mfg.  Co.. 

Planters'  Fert.  Mfg.  Co.. 

Planrers'  Fert.  Mfg.  Co. . 


Meridian,  Miss. 

New  Orleans  

New  Orleans  

New  Orleans  

New  Orleans  

New  Orleans  


New  Orleans. 
New  Orleans. 


New  Orleans 
New  Orleans. 
New  Orleans 
New  Orleans. 
Planters'  Fert.  Mfg.  Co  iNew  Orleans.. 


New  Orleans 
New  Orleans. 
New  Orleans. 
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.00 


PHOSPHORIC  ACID. 


Nitrogen. 

Soluble 

Reverted 

1 

Insoluble 

1.65 

7.50 

2.00 

1.00 

1.65 

7.50 

2,00 

1.00 

1.65 

7.50 

2.00 

1.00 

1.65 

7.50 

2.00 

1.00 

3.00 

3.00 

3.00 

1.00 

10.00 

2.00 

1.00 

12.00 

2  00 

1.00 

12.00 

2.00 

1.00 

2.50 

Total  Phosphoric  Acid  25  per  ct. 
Total  Phosphoric  Acid  23  per  ct. 


1.50 

1.50 
1.80 
1.80 
4.00 


12.00 


B.  P.  Lime  50  p.  c. 

3.00 


1  AA 
lOU 

100 

-i  AA 
lOU 

100 

I.oo 
1.65 
i.oo 
2.50 

ft  no 
8.00 

ft  Oa 

5.00 

1  00 

i.  \J\J 

1.00 
1.00 
1.00 

1.00 
1.00 
1  On 
6.00 

1.50 
1.50 
1.50 
6.00 

100 
100 

12.00 

2.00 

14.00 

1.65 

6.50 

2.50 

2.00 

1.00 

100 

1.65 

6.50 

2.50 

2.00 

1.00 

100 

1.65 

5.00 

2.00 

1,50 

2.00 

100 

1.65 

7.15 

2.85 

2.00 

2.00 

100 

1.65 

7.15 

2.85 

2.00 

2.00 

100 
100 

100 

2.47 

5.00 
13.00 

2.00 
2.00 

1.50 
1.00 

3.50 

7.15 

2.85 

1.50 

2.00 

100 
100 

100 

12.00 

48.00 

3.71 

3.60 

1.40 

1.50 

.50  or 

100 

2.27 

5.40 

2.10 

1.50 

2.00 

100 

3.30 

7.15 

2.85 

1.50 

Tra  ce 

100 

1.65 

3.60 

1.40 

1.00 

5.00 

100 

.82 

5.00 

2.00 

1.00 

2.00 
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Brand. 


Planters'   Young  Fruit 

Tree  Fert  

Planters'  Fruit  Tree  Fert 
Planters'  Special  Cabbage 

Fertilizer  

Planters'  Special  Tomato 

Fertilizer  

Planters'  English  Acid 

Phosphate.  

Stanley  &    Gore's  Raw 

Bone  Superphosphate 

Grilead  Phosphate  

Cotton  King,  


Name  of  Dealer 
or 

Manufacturer. 


Daybreak  Fertilizer  

Daybreak  P.  H.  S.  Acid 

Phosphate  

Raw  Bone  Superphosphate 

Champion  

Ground  Bone..  

Acid  Phosphate  

Standard  Sugar  Cane 

Kainit  (imported)  

Ster.i's  Diss.  Bone  

Miss.  Home  Guano  

Blood,  Bone  &  Meat 

McCall's  Formula  

Pelican  Raw  Bone  Guano. 

Vegetable  

Peguin.  

Standard  Am.  Sol.  Guano. 

Fruit  Tree  Fert  

Sulphate  of  Potash  (imp'd) 

Muriate  of  Potash  

Standard  R.  B.  Rice  Fert. 

Diss.  Bone  &  Potash  

Acid  Phos.  &  Potash  

Nitrate  of  Soda  (imported) 
Special  formulas  as  or- 
dered— 

Champion  _.. 

Miss.  Home  Guano  

Star.  


Planters' 
Planters' 


Fert.  Mfg. 
Fert.  Mt>. 


Co. 
Co. 


Planters'  Fert. 


Mfg,  Co. 
Planters'  Fert.  Mfg.  Co.. 
Planters'  Fert,  Mfg,  Co.. 


Domicile  of  Dealer 
or 

Manufacturer. 


Planters'  Fert.  Mfg.  Co. 

E.  D.  Reichert  &  Co  

Jones  Bros.  Chemical  Co.  ..... 

Ruston  Oil  Mills  &  Fert. 

Co.,  Ltd.  

Rumble  &  Wensel  Co  

Federal  Chemical  Co  

Rumble  &  Wensel  Co,  

Federal  Chemical  Co 
St'drd  G.  &  Chem.  Mfg.  Co. 
St'drd  G.  &  Chem.  Mfg.  Co. 
St'drd  G.  &  Chem.  Mfg.  Co, 
St'drd  G.  &  Chem,  Mfg.  Co. 
St'drd  G.  &  Chem.  Mfg.  Co. 
St'drd  G,  &  Chem.  Mfg.  Co. 
St'drd  G.  &  Chem.  Mfg.  Co, 
St'drd  G.  &  Chem,  Mfg.  Co. 
St'drd  G.  &  Chem.  Mfg.  Co. 


JNew  Orleans. 
New  Orleans. 

New  Orleans.. 

New  Orleans.. 

New  Orleans.. 


New  Orleans.. 
Roseland,  La.. 
Cincinnati,  O- 


Mfg. 
Mfg. 
Mfg. 
Mfg. 
Mfg, 


Co, 
Co, 
Co. 
Co. 
Co, 


bt'drd  G.  &  Chem 
St'drd  G.  &  Chem 
St  drd  G.  &  Chem 
St'drd  G.  &  Chem 
St'drd  G.  &  Chem, 
St'drd  G.  &  Chem,  Mfg.  Co. 
St'drd  G.  &  Chem.  Mfg.  Co, 
St'drd  G.  &  Chem.  Mfg.  Co. 
St'drd  G.  &  Chem.  Mfg.  Co. 
St'drd  G.  <fe  Chem.  Mfg.  Co 
St'drd  G.  &  Chem.  Mfg.  Co 
St'drd  G.  &  Chem.  Mfg.  Co 


St'drd  G.  &  Chem.  Mfg.  Co. 
St'drd  G.  &  Chem,  Mfg,  Co, 
Shreveport  Fert.  Co 


^^^wn   Shreveport  Fert.  Co 

Caddo  Cotton.  Ishreveporf  Fert.  Co 

Corn  &  Vegetable  Ishreveport  Fert.  Co 

Caddo  Vegetable  'Shreveport  Fert.  Co 

Caddo  Special  IShreveport  J^ert.  Co 

Acid  Phosphate  IShreveport  Fert.  Co 


Ruston,  lia.  

Natchez,  Miss  

Nashville,  Tenn 

Natchez,  Miss  

Nashville,  Tenn 

New  Orleans  

New  Orleans  

New  Orleans  

New  Orleans.  

New  Orleans  

New  Orleans  

N  ew  Orleans  

New  Orleans  

New  Orleans  

iS  ew  Orleans  

JNew  Orleans  

New  Orleans 

New  Orleans  

New  Orleans  

New  Orleans  

IN  ew  Orleans  

New  Orleans  

N  ew  Orleans  

JNew  Orleans  

iN  ew  Orleans  

New  Orleans  


New  Orleans  . 

lew  Orleons  

Shreveport,  La 
Shreveport, 
Shreveport, 
Shreveport, 
Shreveport, 
Shreveport, 
Shreveport, 


La. 
La 
La 
La 
La 
La 
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Weight  of 
Package. 

Nitrogen. 

PHOSPHORIC  ACID. 

Potash, 

Ammonia. 

1— 1 

m 

0) 

f-i 

0) 
l> 
O) 

1—1 

100 
100 

100 

100 

100 

100 
100 

3.30 
1.65 

Ct  AO 

2.4(3 

1.65 

2.80 
4.00 

3.60 

"I  n  ryo 
1(J.  (O 

Q  r\fi 

V.VV 

9.00 

1.20 
2.00 

2.00 

1.40 

2. 15 

2.00 
10.00 

1.50 

1  AA 
i.UU 

1.00 
1.00 
2.85 

1.00 
5.00 

4.00 

3.00 

1.65 
2.47 

6.00 
2.00 

100 
100 

1.75 
1.65 

6.00  to  8.00 
8.00 

2.00  to  3.00 

1.00  to  2.00 
1.00 

2.00 
2.00 

10.00 

400 

1.00 

100-200 
100-200 
100-200 
100-200 
lUO-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 
100-200 

100-200 
100-200 

100 

100 

100 

100 
.  100 

100 

100 

1.65  to  2.50 
1.65  to  2.50 
2.50  to  0.25 

4.00  to  5.00 
4.00  to  5.00 

5.00  to  5.50 
4.00  to  5.00 

1.00  to  3.00 
1.00  to  3.00 
18.50-21.00 
1.00  to  3.00 
1.00  to  3.00 

1.00  to  3.00 
1.50  to  3.00 

10.00-12.00 
7.00  to  9.00 

2.00  to  4.00 
3.00  to  4.00 

2.50  to  3.50 

2.00  to  3.00 
12.00  14.00 

1  '4  nn  1A  HA 

O.UO  to  0.00 

A  An  -fz-v  Q  AA 
4.UU  TO  o.UU 

3.75 

4    AA   4-^    Cr  AA 

4.00  to  5.00 
4.00  to  6.00 

A  OA  +r\  ^  AA 
^.  UO  LO  O.OO 

4.00  to  5.00 

O  AA  +-/^  K  AA 
^.UO  to  O.UU 

5.00  to  6.50 

4.74  to  6.74 

1.25 

4.00  to  5.00 

2.00  to  4.00 

q  AA        A  AA 
O.UU  to  4:.UU 

4.00  to  5.00 

1.00  to  3.00 
1.00  to  3.00 
1.00  to  3.00 

1.00 
1.00  to  3.00 
1.00  to  3.00 

-1    AA  4-^   O  AA 

I.UU  to  O.UU 

1.00  to  3.00 
15.00-20.00 

1.65  to  3.29 
1.70  to  2.67 

3.85 
1.65  to  2.50 
3.00  to  5.00 
2.00  to  2.88 
1.65  to  2.50 
2.75  to  4.00 

2.00  to  4.25 
2.00  to  4.25 

1.00 
1.50  to  3.00 
5.00  to  7.00 
1.50  to  3.00 
1.50  to  3.00 
3.00  to  4.00 

48.00-50.00 
49.00-51.00 
1.50  to  3.00 

A  AA  -frv  A  Kf\ 
'i.UU  to  "l. ou 

2.00  to  2.50 

1.65  to  2.50 

4.00  to  5.00 
8.00  to  9.00 

5.00  to  5.50 
2.00  to  3.00 
2.00  to  3.00 

1.00  to  3.00 
1.00  to  3.00 
1.00  to  3.00 

8.00  to  9.00 

15.00-16.00 

1.65  to  2.50 
1.65  to  2.50 

1.65 

1.65 

2.05 

2.90 

3.30 

2.50 

7.00  to  7.50 
7.00  to  7.50 

8.00 

8.00 

6.00 

5.00 

6.00 

4.00 
14.00 

2.00  to  2.50 
2.00  to  2.50 

2.00 

1.00 

2.00 

1.00 

2.00 

2.00 

2.00 

1.00  to  3.00 
1.00  to  3.00 

1.00 

1.00 

1.00 

1.00 

2.00 

1.00 

1.00 

1.00  to  1.50 
1.00  to  1.50 

1  50 

1.00 

1.00 

1.00 

4.00 

7.00 

6 
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Brand. 


Tankage  

Tankage  

Tankage   

Tankage  

Tankage  

Tankage  

Tankage  

Tankage  

Tankage  

Tankage  

Tankage  

H.  G.  Ground  Tankage. 
Swift's  Special  High  Grade 

Guano  

Swift's  Monarch   H.  G. 

Guano  

Swift's  Cotton  King  H.  G. 

Guano  

Swift's  Eagle  H.  G.  Guano 
Swift's    Golden  Harvest 

H.  G.  Guano.  

Swift's  Red  Steer  H.  G. 

Guano  

Swift's  Cotton  Plant  H.  G. 

Guano  

Swift's  Plow  Boy  H.  G. 

Guano  

Swift's    Yazoo  Standard 

Grade  Guano.  

Swift's    Atlanta    H.  G. 

Phosphate  and  Potash 
Swift's  Farmers  Home  H. 

G.  Phosphate  and  Potash 
Swift's  Plantation  St.  G. 

Phosphate  and  Potash  . 

Swift's  German  Kainit  

Swift's  Wheat  Grower  St. 

G.  Phosphate  &  Potash 
Swift's  Field  &  Farm  St. 

G.  Phosphate  &  Potash 
Swifts  Cultivator  H.  G. 

Acid  Phosphate  

Swift's  Chattahoochee  St. 

G.  Acid  Phosphate  

Swift's  Bone    Meal  and 

High  Grade  

Swift's  Raw  Bone  Meal 

and  High  Grade  


Name  of  Dealer 
or 

Manufacturer. 


Swift 
Swift 
Swift 
Swift 
Swift 
Swift 
Swift 
Swift 
Swift 
Swift 
Swift 
Swift 

Swift 

Swift 

Swift 

Smft 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 

Swift 


&Co. 

&Co. 

&Co. 

&Co 

&Co. 

&Co. 

&Co. 

&Co. 

&Co. 

&Co., 

&Co 

&Co. 


Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 
Fertilizer 


Works 
Works 
Works 
Works 
Works 
Works . 
Works 
Works . 
Works 
Works . 
Works . 
Works  . 
Works  . 
Works 
Works  . 
Work-l 
Works  . 
Works . 
Works 


Domicile  of  Dealer 
or 

Manufacturer. 


Chicago,  111  

Kansas  City,  Kan. 

St.  Joseph,  Mo  

St.  Paul,  Minn  

Orjiaha,  Neb.  

East  St.  Louis,  111 
Fort  Worth,  Tex  . 


Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

xltlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111.  

Atlanta,  Ga,  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis.  Ill  

Atlanta,  Ga,  and  E. 

St.  Louis,  111..  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111.   

Atlanta,  Ga.  and  E. 

St.  Louis.  Ill  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  

Atlanta,  Ga.  and  E. 

St.  Louis,  111  
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5M  D 

O  bD 


100-167 
100-167 
100-167 
100-167 
100-167 
100-167 
100-167 
100-167 
100-167 
100-167 
100-167 
100-167 


100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 

100-200 


8.25 
7.41 
6.58 
5.76 
4.94 


4.12 
3.29 
2.47 
1.65 
1.65 
1.65 
1.65 
.82 
1.65 


2  47 
3.29 


PHOSPHORIC  ACID. 


4.58 
6.87 
6.87 
9.16 
11.45 
13.74 

Total  Phosphoric  Acid,  4.58 
Total  Phosphoric  Acid,  4.58 
Total  Phosphoric  Acid,  4.58 
Total  Phosphoric  Acid,  4. 58 
Total  Phosphoric  Acid,  4.58 


6.00 
5.00 
5.00 
7.00 
5.00 
5.00 
6.00 
7.00 
4.00 
9.00 
7.00 
5.00 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


7.00  2  00  1.00 

7.00  2.00  1.00 

11.00  2.00  1.00 

9.00  2.00  1.00 

25.00  Total  Phosphoric  Acid 
23.00  Total  Phosphoric  Acid 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


3.00 
4.00 
2.00 
2.00 
2.00 
2.00 
1.00 
1.00 
1.00 
4.00 
4.00 
4.00 
12.00 
2.00 
2.00 


11. 

10.00 
9.00 
8.00 
7.00 
6.00 


50.00 
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Brand!. 


Swift's  Muriate  Potash 
Swift's  Mtiriate  Soda 


Name  of  Dealer 
or 

Manufacturer. 


Swift  Fertilizer  Works 
Swift  Fertilizer  Works 


Domicile  of  Dealer 
or 

Manufacturer. 


Ox  Slaughter  House  Bone. 
Royal  H.  G-.  Guano. 


Tennessee  Chemical  Co.. 
Virginia-Carolina  C!hem. 


Royal  Cotton  Boll  Guano 

Royal  Animal  Bone  Guano 

Royal  Blood,  Bone  and 
Potash  -  


Co. 


Scott's  Gossypium  Phospho 
Scott's  Std.  State  Guano. .. 
Scott's  Ammoniated  Bone. 
Scott's  Meal  Formula 
Royal  Vegetable  Fertilizer 
Royal  Fruit  Grower  


V.  O.  Garden  Truck  Spe- 
cial   


V.  C.  C.  Fruit  and  Truck 

Special..   


Fruit  Tree  Special 
Royal  Potash  Compound 


Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem, 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem. 
Virginia-Carolina  Chem 


Co 


Atlanta,  Ga.  and  E. 

St,  Louis,  111  

Atlanta,  Ga.  aud  E. 
St.  Louis,  111  

Nashville,  Tenn  

Memphis,  Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Co.  Memphis, Tenn.,  Mo- 
bile and.  Mont- 
gomery, Ala  

Co.  Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Co.  Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery. Ala,  

Co.  Memphis, Tenn,,  Mo- 
bile and  Mont- 
gomery, Ala  ,  

Co.  Memphis, Tenn.,  Mo- 
bile a  nd  Mont- 
gomery, Ala  

Co.  Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Co.  Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Co.  Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala. 


Royal  Grain  Grower         Virginia-Carolina  Chem 


Co. 


Co. 


Co. 


Co. 


Co, 


Memphis, Tenn.,  Mo 
bile  and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis,Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  
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13.17 
1.65 

1.65  to  2. 

1.65  to  2. 

1.65  to  2. 

.82  to  1. 
1.65  to  2. 
1.65  to  2. 
1.65  to  2. 

.82  to  1. 
2.47  to  3. 
2.47  to  3. 
4.94  to  5 
J.  30  to  4 
1.23  to  2 


50  8 


50  6 


50  7 


65  8 


50  8 


50  6 


50  7 


65  8 


30  6 


30  6 


76  4, 


13  4 


00  7 


PHOSPHORIC  ACID. 


00  2 


00  2 


00  2 


00  2 


00  2 


00  2 


6.00 
.00  to  9. 
.00  to  7. 
.00  to  8. 
.00  to  9. 
.00  to  9. 
00  to  7. 
.00  to  8. 
.00  to  9. 
.00  to  7. 
.00  to  7. 
00  to  5. 
.00  to  5. 
.00  to  8. 
8.00  to  9.00 
8.00  to  9.00 


00  2 


00  2 


00  2 


00  2 


00  2, 


00  2 


00  3 


2.00 
.00  to  3. 
.00  to  3. 
.00  to  3. 
.00  to  3. 
.00  to  3. 


00  2 


00  2 


00  2 


00  2 


00  2 


.00  to  3. 
.00  to  3. 
.00  to  3. 
,00  to  3. 
.00  to  3. 
.00  to  3. 
.00  to  3. 
.00  to  4. 
2.00  to  3. 
3.00  to  3. 


00  2 


00  2 


1,00 


00  2 


.00  to  3. 
5.00  to  3. 
.00  to  3. 
.00  to  3.00 
5.00  to  3. 


00  2 


00  1 


1.00  to  3 
}.00  to  3 
,00  to  3, 
J.  00  to  4, 
J.  00  to  4, 
.00  to  3. 
5.00  to  3. 
.00  to  3. 

to  3 
5.00  to 


00  2 


00  2 


00  2 


00  2 


00  2 


00  2 


00  2 


00  2.00  to  3.00  4 


00  2 


00  2 


001 


001 


00  4, 


00  5 


00  4 


00  8 


3.00  4 


50.00 


2.00 
00  to  3.00 
.00  to  3.00 
.00  to  2.00 
1.00  to  2.00 
.00  to  3.00 
.00  to  3.00 
00  to  2.00 
00  to  2.00 
00  to  5.00 
.00  to  6.00 
.00  to  5.00 
.00  to  9.00 
00  8.00  to  10. 00 
00  to  5.00 
00  to  5.00 
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Brand. 


Name  of  Dealer 
or 

Manufacturer. 


Royal  Compound- 
Royal  Acid  Phosphate 
Royal  Dissolved  Bone 
Scott's  H,  Gt,  Acid  Phos. 

Scott's  Potasso  Phospho  

German  Kainit,  Imported. 
I.;X.  L.  Acid  Phosphate - 
Mobile  Dble.  Eagle  Guano 
Mobile  Standard  Guano  . . 
Eclipse  Soluble  Guano  


V.   C.   C.    Co.'s  Truck 
Grower   


V.  C.C.  Co.'s  Ammoniated 
Fertilizer  


Pure  Raw  Animal  Bone 

Royal  H.  G.  Guano.  

Scott's  Gossypium  Phospho 
Mobile  Dble.  Fagle  Guano 
Scott's  Meal  Formula  . 


Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co 
Virginia- Carolina  Chem.  Co, 
Virginia-Carolina  Chem.  Co 
Virginia-Carolina  Chem.  Co 
Virginia- Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem,  Co, 


Domicile  of  Dealer 
or 

Manufacturer. 


Memphis,  Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Mem  phis,  Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis,  Tenn. ,  Mo- 
bile   and  Mont. 

gomery,  Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis,  Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis,Tenn.,  Mo- 
bile a  n  d  Mont- 
gomery, Ala  
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1.65  to  2 
1.65  to  2 
2.06  to  3 
.82  to  1 
3.30  to  4 
1.65  to  2 
1.65  to  2 
1.65  to  2 


PHOSPHORIC  ACID. 


8.00  10  9.00 
10,00-11. 
12.00-13.00 
12.00-13 

9.00  to  10 


00  2 


00  2 


00  3 


9. 00  to  10. 00 
1.65  to  2.50  8.00  to  9.00 


00  2 


2.00  to  3. 

00  to  3. 
2.00  to  3. 

00  to 
3.00  to  4.00 


00  2 


00  2 


.00  2 


3.00  to  4.00 
2.00  to  3. 


00  2 


.50  6.00  to  7.00  2.00  to  3.00  2.00  to  3.00  2.00  to  3.00 
.50  7.00  to  8.00  2.00  to  3.00  2.00  to  3.00  1.00  to  2.00 

00  6.00  to  7.00  2.00  to  3.00  2.00  to  4.00  6.00  to  8.00 
.65  7.00  to  8.00  3.00  to  4.00  2.00  to  3.00  3.00  to  4.00 

12  Total  Phosphoric  Acid,  20.00-25.00 


00  to  3.00  2.00  to  3.00 
.00  to  3.00 
00  to  3.00 
.00  to  3.00 
2.00  to  3.00  2.00  to  3.00 
12.00-14.00 


2.00  to  3.00 
00  to  3.00  2.00  to  3.00 


50  8.00  to  9.00 


r.oo  to  3.00 


2.00  to  3.00 


50  8.00  to  9.00  2.00  to  3.00  2.00  to  3.00  1.50  to  2.50 


50  8.00  to  9.00  2.00  to  3.00 


2.00  to  3.00 


1.50  to  2.50 


1.50  to  2.50 
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Brand. 


Royal  Blood,   Bone  and 

Potash...   

Royal  Acid  Phosphate  

I.  X.  L.  Acid  Phosphate  .. 

Royal  Bone  Superi)hos- 
phate    

Capital  Bone  and  Potash 
Compound   

V.  C.  Superx)hosphate  

Claiborne  Mixture  No.  1.. 
Claiborne  Mixture  No.  2  ... 

Fortune  Brand  

Jefieerson  H.  G.  Acid  Phos. 

Acid  Phosphate  

Acid  Phosphate  

High  Gr.  Acid  Phosphate.. 
North  La.  Std.  Fertilizer.. 
Black  Diamond  Acid  Phos. 

Crescent  City  Acid  Phos. 

High  Grade  Acid  Phos, 

Dissolved  Bone  and  Potash 

Goldsmith's  ImprovedMix. 

Gold  Dust  

Blood,  Bone  and  Potash  

Blood,  Bone  and  Beef  

Vegetable  Grower 

Creole  S.  C.  Grower 

Special  S.  C.  Grower,  67  . 

Special  S.  C.  Grower,  106. 


Name  of  Dealer 
or 

Manufacturer. 


Domicile  of  Dealer 
or 

Manufacturer.. 


Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co. 

Virginia-Carolina  Chem.  Co. 

Virginia-Carolina  Chem.  Co. 

Virginia-Carolina  Chem.  Co. 
Virginia-Carolina  Chem.  Co, 


Homer  C.  O.  Co.,  Ltd.  

Homer  C.  O.  Co",  L^d  

Jefferson  Gin  and  Oil  Mill .. 
Jefferson  Gin  and  Oil  Mill . 

Lagarde  Bros  

Grasselli  Chemical  Co.  

Minden  C.  O.  &  Ice  Co.,  Ltd 
Minden  C.  O.  &  Ice  Co.,  Ltd 
NeAv  Orleans  Acid  and  Fert. 

C6  

New  Orleans  Acid  and  Fert. 

Co;  

New  Orleans  Acid  and  Fert. 

Co  

New  Orleans  Acid  and  Fert. 

Co  

New  Orleans  Acid  and  Fert. 

Co  

New  Orleans  Acid  and  Fert. 

Co  

New  Orleans  Acid  and  Fert. 

Co  

New  Orleans  Acid  and  Fert. 

Co  

New  Orleans  Acid  and  Fert. 

Co  

Sew  Orleans  Acid  and  Fert. 

Oo  

New  Orleans  Acid  and  Fert. 

Co  

New  Orleans  Acid  and  Fert. 

Co  


Memphis,  Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis,  Tenn. ,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis,  Tenn. ,  Mo- 
bile and  Mont- 
gomery, Ala  - 

Memphis, Tenn.,  Mo- 
bile and  Mont- 
gomery, Ala  

Memphis,  Tenn. ,  Mo- 
bile and  Mont- 
gomerj',  Ala  

Memphis,  Tenn. ,  Mo- 
bile and  Mont- 
gomery, Ala  .- 

Homer,  La.  

Homer,  La.  

Harriston,  Miss  

Harriston,  Miss..  

New  Orleans  

Birmingham,  Ala  

Minden,  La  

Minden,  La.  - 

Gr.etna,  La  

Gretna,  La  

Gretna,  La  

Gretna,  La   

Gretna,  La  

Gretna,  La  

Gretna,  La  .  

Gretna,  La  

Gretna,  La  

Gretna,  La  

Gretna,  La  

Gretna,  La..  
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<v 
be 
o 


1.65  to  2.50 


1.75 
3.00 
1.98 


PHOSPHORIC  ACH). 


7.00  to  8.00 


12.00-13.00 


12.00-13.00 


12.00-13.00 


!.00  to  9.00 


12.00-13.00 

8,00 
4.00 


2.00  to  3.00 


2.00  to  3.00 


2.00  to  3.00 


,00  to  4.00 


2.00  to  3.00 


4.0.0  to  5.00 
2.00 
2.00 
9.25 
14,00 


2.00  to  3.00 


2.00  to  3.00 


2.00  to  3.00 


2.00  to  3.00 


2.00  to  3.00 


2.00  to  3.00 
1.00 
1.00 


1.00  to  2.00 


2.00  to  3.00 


.50 
1.00 
1.25 


1.75 


1.65 
1.65 
1.65 
1,65 
2.80 
2.50 
5.00 
8.00 


16.00  Available  Phosphoric  Acid 


12.00 
8.00 

10.00 

10.00 

13.00 

8.00 

7.00 

7.00 

7.00 

7.00 

6.00 

6.00 

5.00 

4.00 


2.00 
2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.25 

2.00 

2.00 

2.00 


2.00 
1.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 


2.00 
1.00 
1.00 
1.00 
1.00 
2.60 


90 


5  ig§ 

9  i 


■  ■  o  !  o  o  o       •  .  .  . 

:     :  :3>  i^ou-:       :     :  : 

o  o    :o  •  • 

.....   o   o     :c  •  : 

.   o  • 

:   o  •  : 

t-         '.<x  :  : 

;;;;;  8  s  ; 

."   «  :  i 

!  .  .  !  .    o    O     •      •  ; 

sgiSiiSii  \ 

:  iii^g 

■A  ■■. 

i  liiiill  iiiiiilii  i  i  lilll  11  1  I 


Wttit  iili-iiaiiill 


if  iiP  iiii 


iiiiiiiii  1 1  ill  11 1 
iiiiiiiii  1 1  mil  11 1 


91 


OOOOOOtHOiOb-iHOO  Ot-Tt^t-iO 


o  ooooooooooooo  ooooo 
o    ooooooooooooo  ooooo 


o 


J       O-O^  <^       „  . 


be 


WW      f,  "7"  ^         t3  'b  r-5 

Si  0)  a;     <D  o 


M  50 
TO  X  ^  ^ 

S  a>  cS  <u  oj 


o;  cS  o 


^ii  


5^    -^^  a  o 

«3  !^  ^  S£    "-T-'S  -i^cl 

rs  cs    ^  ci.S  o^i^  K!  aj.S 


be 


5  :2 

6  -J 

o  :  r 


o 

^  -  to  • 

if  g  CO  02  _ 
Cd  <D  4)  0)  0)  O 


"CCD 
+J  +->  +J 


6^  o  o  oO 

^  O; 

gOOOo: 

-    <D  (U  0)  o 


(V  o  o  d 
Oi  cu  erf  P3  Ch 


bij  bi) 


N    .  O 

>     o  a  ^  O 

g  03  cj  a;  ^  ^ 
»cti         9  <u 

-M  -M  J3  O  -M 

'■Jifix/imx/im 


o 


CO  !»;r 


flfefe'*-'  o  o  o  o  6  d 


^ 


1     ce  ccQ  PI 

.2 .2 .2.2.2  f 
1  a  !-i  !-i  ^a'S'S'3*3"S 


T3  T3  ^ 

mmw.x/i'jimmmmm 


0^  gg§^gg§g^gg;^;^;^gg§ 


o^ooooooooooStJooo 


'O     'CJ  "O     'O  "O        "O        'O  'O 

mmmmT/ixrimx/imuimK/i^Jix/immm 
ooo  o  ooooooooooooo 


92 


Tabulation  showing  number  of  registrations  and  brands 
registered  by  manufacturers  of  commercial  and  cotton  seed  meal 
fertilizers  offering  these  commodities  for  sale  for  use  in  Louisiana 
during  Reason  1903-1904,  classified  according  to  registration  by 
manufacturers  domiciled  in  State  mentioned  below : 


CLASS. 


C.  S.  M.  Fertz. 
STATE—  No.  No. 

Mfgrs.  Brands. 

Alabama   

Arkansas    2  2 

Georgia   

Illinois   

Kansas   

Louisiana   ■   38  43 

Minnesota  

Missouri   

Mississippi    10  10 

Nebraska  .  ,  

Ohio   

Tennessee    2  2 

Texas    1  i 


Total  number  of  cotton  seed  meal 
registrations    53 

Total  number  commercial  fertil- 
izer registrations    43 


Total  number  registrations   96 

Total  number  brands  cotton  seed 
meal  registered  


Total  number  brands  commercial 
fertilizer  registered   


Total  number  brands  registered 


58 

346 
404 


Com.  Fertz. 
No.  No. 
Mfgrs.  Brands. 
4  41 


2 
4 
1 
12 
1 
2 
7 
3 
1 
4 
2 


43 


31 
42 
11 
78 
11 
12 
31 
20 
1 
49 
19 


346 
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Baton  Rouge,  La.,  October  1,  1904. 
Mr.  Chas.  H.  O'Bourke,  Chief  Inspector  of  Fertilizers,  New  Or- 
leans, La.: 

Dear  Sir — In  compliance  with  your  letter  of  recent  date,  I 
beg  to  submit  my  final  report  for  the  Season  1903-1904,  and  I 
regret  that,  owing  to  illness,  as  also  to  the  large  volume  of  work 
to  be  done  in  my  office,  my  inability  to  report  sooner. 

As  compared  with  the  work  of  last  season,  the  tonnage  for 
Baton  Rouge  District  shows  a  decreased  number  of  insepctions, 
amounting  ,to  135 ;  while  the  total  tonnage  shows  an  increase 
amounting  to  364.59  tons  and  3,527  sacks. 

The  total  business  for  the  season  amounted  to  549  ship- 
ments, 14,257.39  tons  and  256,330  sacks.  Of  this  total,  87 
shipments,  2,610.64  tons  and  47,017  sacks  were  not  inspected, 
owing  to  the  great  amount  of  clerical  work  included  in  my  duties 
during  the  past  season  in  the  Board  of  Agriculture  and  Immigra- 
tion office ;  thus  leaving  a  total  number  of  inspections  amounting 
to  462  shipments,  11,646.75  tons  and  209,313  sacks  inspected. 

.  Of  this  lot,  324  inspections,  6,639.95  tons  and  132,799  sacks 
of  cotton  seed  meal  fertilizer  were  inspected  by  the  Sub-Inspect- 
ors of  Baton  Rouge  District;  while  my  inspections  of  this  class 
of  fertilizer  amounted  to : 

Inspections.  Tons.  Sacks. 

21  635.50  12,710 

Of  the  commercial  fertilizer.       32  789.30  15,384 

Of  tankage  fertilizer   85  3,582.00  48,420 


Making  a  total  of   138  5,006.80  76,514 

The  work  for  the  past  season  has  involved  much  detail,  and 
in  one  or  two  instances,  shipments  were  delayed  by  the  Depart- 
ment, subject  to  ' '  Thorough  invkestigation. ' '  It  affords  pleasure 
to  be  able  to  state  that  the  evidence  adduced  in  each  instance 
showed  clearly  there  was  not  intentional  desire  to  violate  the  law. 

Among  the  impovements  that  might  be  made  upon  the  sug- 
gestion of  the  active  inspection  force  throughout  the  State,  I 
desire  to  add  my  suggestion  that  the  present  plan  of  sub-inspec- 
tions by  individuals  at  the  different  oil  mills,  in  this  District, 
be  done  away  with  and  the  system  be  so  re-established  as  to 
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insure  direct  inspection  of  cotton  seed  meal,  both  as  ' '  a  live  stock 
food  and  a  fertilizer"  by  individual  representatives,  directly  em- 
ployed by  this  Department.  The  addition  of  commercial  food 
stuffs  to  the  list  of  commodities  requiring  our  attention  and  the 
desire  of  Commissioner  Lee  for  efficient  and  acurate  service  in 
the  work,  besides  the  more  substantial  business  regularity  and 
uniformity  that  it  would  obtain— these  have  prompted  me  to 
make  this  recommendation,  and  those  who  have  served  me  faith- 
fully and  well  as  sub-inspectors  of  this  District  and  have  as- 
sisted me  so  materially  in  the  work  accomplished  during  the 
past  two  seasons,  must  not  misunderstand  this  recommendation  to 
reflect  upon  their  work.  I  make  this  recommendation,  prompted 
by  the  knowledge  that  it  is  best  for  the  Department  for  whose 
welfare  and  glory  we  have  all  labored. 

In  submitting  this  report,  I  desire  to  thank  you  and  all 
connected  with  the  work  for  able  and  efficient  assistance  rendered. 
I  desire  to  extend  sincere  thanks  of  this  District  to  the  farmers 
and  planters  and  their  managers,  as  also  representatives,  the 
agents  of  railroad  and  transportation  companies,  who  have  kindly 
lent  their  assistance  to  the  work,  and  trust  this  letter  meets 
with  your  approval. 

Yours  respectfully, 

(Signed)  Millard  S.  Perkins. 

(Copy.) 


Calhoun,  La.,  October  7,  1904. 
Mr.  Chas.  H.  O'Eoiirl'e,  Chief  Inspedor  of  Fertilizers,  New  Or- 
leans, La.: 

Dear  Sir — In  compliance  with  your  request  of  recent  date, 
beg  to  submit  my  final  report  for  Season  1903-1904 : 

During  the  season  614  inspections  were  made,  amounting 
to  14,790.05  tons,  246,811  sacks,  as  follows : 

Inspections.  Tons.  Sacks. 

Cotton  Seed  Meal  Fertilizer — 
Inspected  by  Sub-Inspectors.     155  4,768.00  92,364 

By  N.  E.  Calhoun   14  243.80  4,876 
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Commercial  Fertilizer — 
Inspected  by  Sub-Inspectors .  140 

By  N.  E.  Calhoun   205 

Non-inspections  (shipments 

29)   


2,905.20 
6,873.05 


403.00 


13,324 
136,247 


10,075 


Of  the  29  non-inspections  of  commercial  fertilizer,  seven  (7) 
were  of  the  Shreveport  Fertilizer  Company's  goods  and  should 
have  been  reported  to  Captain  Sellers.  The  remaining  22  non- 
inspections  were  caused  in  almost  every  instance  by  the  goods 
being  delayed  in  transit,  and  not  arriving  at  destination  until 
after  I  had  made  the  trip  to  inspect  it,  and  on  account  of  the 
enormous  amount  of  work  at  that  season,  I  could  not  make  a 
second  trip  to  reach  it.  In  regard  to  the  Sub-inspection  De- 
partment, I  am  yet  at  a  loss  as  to  what  is  best  to  be  done. 
Though  I  think  after  conferring  with  you  and  Major  Lee  in 
person,  we  may  arrive  at  some  plan  by  which  we  can  improve 
the  present  system.  I  am  fully  aware  that,  at  least,  a  part  of 
our  sub-inspection  system  is  not  best  for  all  concerned.  Espe- 
cially do  I  refer  to  those  sub-inspectors  who  are  in  any  way 
connected  with  the  oil  mills.  Inasmuch  as  results,  by  use  of  com- 
mercial fertilizers,  in' North  Louisiana,  during  this  season,  have 
been  satisfactory,  the  indications  are  for  a  large  increase  another 
season.  Also  the  inspection  of  commercial  feed  stuffs  will  neces- 
sitate more  work  for  the  Inspectors.  Therefore,  I  am  persuaded 
that  a  change  of  the  sub-inspectors  will  be  to  the  best  interest 
of  the  Department. 

In  conclusion  I  desire  to  thank  you  for  the  assistance  ren- 
dered me  during  the  season  and  assure  you  that  I  shall  put  forth 
every  effort  to  reach  the  highest  standard  of  perfection  in  the 
Inspection  Department.  , 

With  best  wishes,  I  am  very  cordially. 


Calhoun  District. 
(Copy.) 


(Signed)  N.  E.  Calhoun, 

Inspector. 
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Murphy  P.  0.  La..  October  7,  1904. 
Jo  Mr.  Clias.  H.  O'Rour'ke,  Chief  Inspector  Fertilizers,  No.  714 
Union  Street,  Main  Office,  New  Orleans. 
Dear  Sir — There  were  312  inspections  and  10  non-inspec- 
tions made  in  this,  the  Terrebonne  District.  Season  1903-j9C4. 

Inspections.  Tons.  Sacks. 

Cotton  Seed  Meal  Fertilizer — 
Inspections  bv  sub-inspectors     115  3,619.10  71,382 

Inspections  by  myself   34  1,476.00  29,760 

Xon-inspections,    5  inspec- 
tions   155    3,100 

149  5,197.10  10,142 

Commercial  Tankao'e — 

Inspected  by  myself  T   13  286.00  4,820 

Xon-inspections  by  myself,  3 

inspections  .  .  .\  .    50.00  1,000 

Tankas^e — 

Inspected  by  myself  .   150  5,529.10  67,693 

Non-inspections  by  myself,  2 

inspections  ..  .  ^.  .  .\   50.00  599 

Xon-inspections.  10    255.00  46,995 

Inspections    312         10,912.20  173,66S 

The  work  in  this  District  has  not  been  quite  as  hard  as 

previous  years,  and  I  think  now  that  we  have  a  road  running 

from  Franklin  to  Abbeville  and  another  running  from  Raceland 

on  Bayou  Lafourche  to  Lockport,  it  will  facilitate  traveling  verj- 

mucli  in  moving  rapidly  through  the  country — especially  in  bad 

weather. 

There  is  one  thing  I  would  call  your  attention  to,  and  that  is 
the  present  mode  of  inspecting  cotton  seed  meal  fertilizers.  The 
planters  want  the  inspections  made  on  the  plantations — I  have 
heard  several  complaints.  There  is  another  trouble  about  in- 
specting at  mills  that  causes  some  confusion  in  my  District. 
The  planter  gets  has  consignment  before  he  gets  any  notice  of 
inspection  or  his  analysis,  and  he  at  once  calls  up  by  telephone 
District  Inspector  or  forwards  sample  to  State  Chemist.  Where 
meal  is  shipped  from  outside  of  District  it  is  difficult  for  District 
Inspector  to  knoAv  whether  it  has  been  inspected  or  not.  Had  it 
not  been  for  the  promptness  on  part  of  the  planters  in  notifying 
me  of  arrival  of  meal,  several  lots  would  not  have  been  inspected, 
as  there  was  no  notification  of  shipment.    Too  much  cannot  be 
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said  in  favor  of  the  planters  in  Terrebonne  District  for  their 
uniform  assistance  in  inspecting  fertilizers  and  kindness  in 
every  way. 

The  officers  of  the  Southern  Pacific  Railroad  and  Teche  Line 
boats  have  rendered  me  every  assistance  possible  in  their  power. 
With  many  kind  wishes,  your  friend, 

(Signed)  J.  C.  Murphy. 

(Copy.) 

From  this  report  of  tonnage  you  will  readily  see  from  the 
-evidence  of  increased  business,  that  the  Inspection  Department 
of  the  State  Board  of  Agriculture  and  Immigration  has  reached 
proportions  that  place  it  prominently  upon  a  higher  plane  of 
responsibility  and  has  brought  within  its  scope  the  important 
•duty  of  not  only  controlling  the  legitimate  commerce  in  fertil- 
izers and  Paris  Green,  in  the  expansion  and  development  of  a 
field  that  has  made  remarkable  strides  in  the  past  four  years,  but 
also  embraces  the  supervision  of  feed  stuffs  in  accordance  with 
the  requirements  of  Act  153  of  1904  under  your  guidance  and 
direction. 


Tabulation  showing  actual. tonnage  covered  by  reports  (both 
inspection  and  non-inspection  reports),  but  not  including  sub- 
inspection  department.  Tonnage  for  Seasons  1902-1903,  1903- 
1904,  of  Inspection  Department  throughout  its  entire  system  for 
the  Seasons  1900-1901,  1901-1902,  1902-1903  and  1903-1904. 


Season  1900-1901.  Season  1901-1902. 

District—            Reports.       Tons.  Reports.  Tons. 

Baton  Rouge                 104       5,243.86  117  7,127  50 

<^alhoun                         229       2,768.15  325  4,780.98 

I^eesville                         25         335.75  101  1,401.00 

Terrebonne                    243       8,017.56  228  7  775  98 

New  Orleans               1,793  27,193.07  2,057  28,118  96 


2,394     43,558.39  2,888  49,204.42 

Season  1902-1903.  Season  1903-1904. 

District—            Reports.       Tons.  Reports.  Tons 

Baton  Rouge            .     262       7,823.10  225       7  617  44 

<^alhoun                         323       4,339.50  348       7^519  85 
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Leesville    100       1,363.05  254  3,380.20 

Terrebonne    222       8,649.10  207  7,548.10 

New  Orleans   4,061     45,709.50  3,306  37,117.72 


4,968     67,884.25  4,340  63,183.31 

Tabulation  showing  actual  tonnage  covered  by  reports  of 
sub-inspection  department,  Seasons  1902-1903  and  1903-1904. 

Season  1902-1903.  Season  1903-1904. 

District —            Reports.       Tons.  Reports.  Tons. 

Baton  Rouge                 335       6,069.70  324  6,639.95 

Calhoun                         212       4,163.10  295  7,673.20 

Terrebonne                     124       3,715.25  115  3,619.10 


671     13,948.05  594  15,027.05 

Commercial  Fertilizers — 140  inspections,  2,905.20  tons,  13,- 

724  sacks.        _  • 

GENERAL  RECAPITULATION. 

Season  1900-1901.  Season  1901-1902. 

District —            Reports.  Tons.  Reports.  Tons. 

Baton  Rouge                 104  5,243.86  177  7,127.50 

Calhoun                         229  2,768.15  325  4,780.98 

Leesville                          25  335.75  101  1,401.00 

Terrebonne                    243  8,017.56  228  7,775.98 

New  Orleans               1,793  27,193.07  2,057  28,118.96 


2,394  43,558.39  2,888  49,204.42 

Season  1902-1903.  Season  1903-1904. 

District —            Reports.  Tons.  Reports.  Tons. 

Baton  Rouge                 597  13,892.80  549  14,257.39 

Calhoun                         535  8,502.60  643  15,193.05 

Leesville                        100  1,363.05  250  3,356.20 

Terrebonne                     346  12,364.35  322  11,167.20 

New  Orleans               2,483  31,799.80  3,306  37,117.72 


4,061  67,922.60 


5,070  81,091.56 


ACT  No.  174. 


By  Mr.  Smith,  of  Rapides.  House  Bill  No.  306. 


AN  ACT 

To  protect  and  aivance  agriculture  by  regulating  the  sale  and 
purity  of  Paris  Green  used  as  an  insecticide;  by  establishing 
the  guarantees  and  conditions  upon  which  it  is  to  be  sold, 
and  by  fixing  the  penalties  incurred  by  violation  of  such 
conditions;  by  providing  for  its  inspection  and  analysis, 
and  establishing  the  liability  of  the  seller  to  the  purchaser, 
when  the  analysis  falls  below  the  guarantee  given;  by 
providing  for  the  collection  of  the  money  and  the  dis- 
position thereof.  And  to  repeal  all  laws  in  conflict  with 
or  inconsistent  with  this  act. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the 
State  of  Louisiana,  That  the  Louisiana  State  Board  of  Agricul- 
ture and  Immigration  shall  be  charged  with  the  duties  of 
regulating  the  sale  and  purity  of  Paris  Green  used  as  an  insecti-. 
cide  in  this  State. 

Sec.  2.  Be  it  further  enacted,  etc.,  That  it  shall  be  the  duty 
of  the  Louisiana  State  Board  of  Agriculture  and  Immigration,  or 
its  Commissioner,  at  the  opening  of  each  season  to  issue  and  dis- 
tribute circulars  setting  forth  the  brands  of  Paris  Green  and 
their  percentage  of  arsenic  as  claimed  by  the  dealers,  and  to  more 
particularly  describe  them  they  shall  be  separated  into  two 
classes,  viz : 

Those  brands  containing  fifty  per  cent  or  more  of  arsenic 
•shall  be  classed  as  "strictly  pure;"  and,  second,  all  falling  below 
this  percentage  shall  be  classed  as  ' '  impure. ' ' 

Sec.  3.  Be  it  further  enacted,  etc.,  That  it  shall  be  the  duty 
of  the  Commissioner  of  Agriculture  and  Immigration  to  cause  to 
be  prepared  "labels"  of  suitable  material,  fit  to  be  attached  to 
packages  of  Paris  Green,  and  to  have  printed  thereon  the  word, 
^ '  Guaranteed, ' '  with  a  blank  space  into  which  may  be  stamped  by 
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the  Commissioner  of  AgTiciilture  and  Immigration  the  words,. 
''Strictly  pure,"  or  "Impure/'  as  the  guarantee  may  require; 
also  the  year  or  season  in  which  the  same  are  to  be  used,  and  a 
f ac-simile  of  the  signature  of  said  Commissioner.  The  said  labels 
shall  be  furnished  by  the  said  Commissioner  to  any  dealer  in 
Paris  Green  who  shall  have  complied  with  the  provisions  of  this 
act  upon  payment  by  the  said  dealer  to  the  said  Commissioner  of 
fifty  cents  for  a  sufficient  number  to  label  one  hundred  pounds  of 
said  Paris  Green.  All  Paris  Green  carried  over  in  stock  from  one 
year  to  another  by  merchants  and  dealers  shall  be  re-stamped  at 
the  conmiencement  of  each  year,  which  is  hereby  set  as  May  1st, 
and  such  stock  so  carried  over  shall  be  re-stamped  at  the  expense 
of  such  merchant  or  dealer  at  the  rate  of  one-half  cent  per  pound, 
and  shall  be^subject  to  all  requirements  of  this  act.  All  mer- 
chants and  dealers  having  stock  on  hand  on  April  30th  of  each 
year  are  hereby  required  to  notify  the  Chief  Inspector  of  Fertil- 
izers of  the  quantity  of  Paris  Green  they  have  on  hand,  the  quan- 
tity of  Paris  Green  purchased  since  May  1st  of  the  previous  year^ 
itemizing  each  shipment  according  to  date,  number  of  pounds, 
number  of  packages,  and  stating  plainly  from  whom  each  ship- 
ment is  purchased,  and  said  statement  shall  be  made  under  oath. 

Sec.  4.  Be  it  further  enacted,  etc..  That  it  shall  be  the  duty 
of  every  person  before  offering  for  sale  any  Paris  Green  as  an  in- 
secticide in  this  State  to  attach  or  cause  to  be  attached  to  each 
package  one  of  the  labels  hereinbefore  described,  designating  the 
quantity  of  Paris  Green  in  the  package  to  which  it  is  attached. 
Any  person  who  shall  counterfeit  or  use  a  counterfeit  of  the  label 
prescribed  by  this  act,  or  shall  use  them  a  second  time,  shall  be 
guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  fined 
in  a  sum  not  exceeding  two  hundred  and  fifty  dollars ;  one  half 
of  which  shall  be  paid  to  the  informer,  which  fine  may  be  doubled 
or  trebled  at  each  second  or  third  conviction,  and  so  on  progres- 
sively for  subsequent  convictions. 

Sec.  5.  Be  it  further  enacted,  etc..  That  any  person  manu- 
facturing, dealing  in,  selling  or  soliciting  orders  in  the  State  of 
Louisiana  for  the  sale  of  Paris  Green,  shall,  when  he  has  agreed 
to  sell  any  lot  of  Paris  Green,  notify  in  writing  the  Chief  State 
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Inspector  of  Fertilizers  of  the  sale,  the  name  of  manufacturer, 
the  number  of  pounds,  and  the  number  of  packages  in  the  lot 
sold,  and  the  names  of  the  seller  and  purchaser,  and  the  location 
and  situation  of  the  lot  of  Paris  Green  so  sold;  and  when  so 
notified  the  Inspector  of  Fertilizers  shall  proceed  to  sample  said 
lot  and  shall  forward  to  the  State  Chemist  such  sample  for 
analysis,  and  the  vendor  shall  not  ship  or  deliver  the  lot  or  lots 
sold  to  the  purchaser  until  such  Inspector  has  made  such  inspec- 
tion; provided,  that  in  the  event  the  inspection  before  shipment 
or  delivery  to  the  purchaser  be  found  to  be  impracticable ;  then 
said  inspection  shall  be  made  immediately  after  actual  delivery 
to  the  purchaser,  or  so  soon  thereafter  as  practicable  under  the 
circumstances.    Any  person  who  has  qualified  according  to  the 
requirements  of  this  act  to  deal  in  Paris  Green,  and  who  fails  iC: 
notify  the  Chief  Inspector  of  Fertilizers  of  any  shipment  of  Paris 
Green  which  they  or  their  agents  make  to  a  point  in  Loaisiaua, 
shall  be  liable  for  each  violation  to  a  fine  not  exceeding  twenty- 
five  dollars  ($25.00),  which  fine  shall  be  recoverable  before  ary 
court  of  competent  jurisdiction,  at  the  suit  of  the  Commissioner, 
without  bond  or  advance  cost,  and  shall  revert  to  the  Paris  Green 
fund;  five  violations  of  this  nature  shall  be  sufficient  cause  for 
the  revocation  of  any  Paris  Green  license  issued  by  the  Commis- 
sioner of  Agriculture  and  Immigration.    Any  person  who  shall 
sell  any  package  of  Paris  Green  which  has  not  been  stamped  as 
herein  provided  shall  be  guilty  of  a  misdemeanor,  and  on  convic- 
tion thereof  shall  be  fined  the  sum  of  two  hundred  and  fifty 
dollars  ($250.00)  for  each  lot  of  Paris  Green  so  sold,  and  the  said 
person  shall  be  liable,  besides,  to  a  penalty  of  five  dollars  ($5.00) 
for  each  ommission  to  stamp  each  package,  and  each  omission  to 
constitute  a  separate  offense,  which  penalty  may  be  sued  for 
either  by  the  Commissioner  or  any  other  person,  and  shall  revert 
to  the  Paris  Green  fund.   It  being  understood  that  this  provision 
applies  to  any  lot  of  Paris  Green  not  sufficiently  stamped  to 
cover  the  total  number  of  pounds  in  any  one  shipment.    And  it 
shall  be  the  duty  of  the  Attorney  General  and  of  the  several 
District  Attorneys,  when  requested  by  the  Commissioner,  to  en- 
join any  person,  firm  or  corporation,  resident  or  non-resident, 
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from  manufacturing  or  selling  or  soliciting  orders  for  the  sale  of 
Paris  Green  for  use  in  this  State  without  complying  with  all  the 
provisions  of  this  act  without  bond  or  advance  cost.  That  the 
Commissioner  shall  have  a  privilege  on  any  Paris  Green  sold  in 
this  State  in  violation  and  contravention  of  the  provisions  of  this 
act,  and  may  proceed  by  writ  of  provisional  seizure  against  Paris 
Green  so  sold,  in  the  hands  of  whomsoever  the  same  may  be,  and 
wheresoever  he  may  find  the  same,  regardless  of  the  domicile  of 
the  owner  thereof,  to  recover  the  fines  and  penalties  due  for  the 
legal  sale  thereof,  by  presenting  a  petition  to  a  competent  judge 
or  magistrate  within  whose  jurisdiction  said  Paris  Green  is 
found,  stating  on  oath  at  the  foot  of  the  petition  the  amount  and 
nature  of  the  demand,  the  Paris  Green  on  which  the  privilege 
exists,  praying  that  the  Paris  Green  be  seized  to  satisfy  the  claim 
and  pay  the  costs  of  suit,  and  thereafter  the  proceedings  in  said 
suit  or  suits  shall  be  conducted  in  the  manner  provided  for  in 
Articles  two  hundred  and  ninety- two  (292),  two  hundred  and 
ninety-three  (293),  two  hundred  and  ninety-four  (294)  and  two 
hundred  and  ninety-five  (295)  of  the  Code  of  Practice,  all  of 
which  are  hereby  made  applicable  to  the  proceedings  herein  pro- 
vided for;  provided,  that  if  there  be  judgment  in  favor  of 
plaintiff  in  such  suits,  with  privilege  on  the  Paris  Green,  and  the 
same  be  ordered  to  be  sold  to  satisfy  such  judgment,  the  Com- 
missioner shall,  prior  to  the  sale,  draw  proper  sample  from  said 
Paris  Green,  and  cause  the  same  to  be  analyzed  by  the  official 
Chemist,  and  shall  affix  to  the  package  thereof  the  guarantee 
stamps  as  required  by  this  act,  so  that  the  purchaser  at  the 
sheriff's  or  constable's  sale  may  purchase  the  said  Paris  Green 
under  a  full  guarantee,  as  provided  for  in  this  act. 

Sec.  6.  Be  it  further  enacted,  etc.,  That  no  fradulent  Paris 
Green  shall  be  sold  for  use  in  this  State,  that  the  price  of  fraud- 
ulent Paris  Green  shall  not  be  collected  by  any  process  of  law; 
that  no  person  buying  fraudulent  Paris  Green  in  this  State,  or 
sold  for  use  in  this  State,  shall  be  bound  in  any  manner  to  pay 
the  price  or  cost  thereof ;  that  all  Paris  Green  sold  in  this  State  or 
for  use  in  this  State  without  having  been  inspected  or  stamped, 
as  provided  for  in  this  act,  shall  be  conclusively  presumed  to  be 
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fraudulent  Paris  Green,  within  the  meaning  of  this  prohibitive 
law,  the  price  of  which  shall  not  be  collected,  and  all  notes,  con- 
tracts and  obligations  based  on  the  sale  thereof  shall  be  null 
and  void. 

Sec.  7.  Be  it  further  enacted,  etc.,  That  the  copy  of  the 
official  Chemists '  analysis  of  any  Paris  Green  certified  to  by  him 
shall  be  admissible  as  evidence  in  any  court  of  the  State  on  trial 
of  any  issue  involving  the  merits  of  said  Paris  Green. 

Sec.  8.  Be  it  further  enacted,  etc.,  That  it  shall  be  the  duty 
of  any  manufacturer  or  dealer  in  original  packages  of  Paris 
Green  before  the  same  is  offered  for  sale  in  this  State,  to  submit 
to  the  Commissioner  of  Agriculture  a  written  or  printed  state- 
ment, setting  forth :  First,  the  brands  of  Paris  Green  to  be  sold ; 
the  number  of  pounds  contained  in  each  package  in  which  it  is  to 
be  put  upon  the  market  for  sale,  and  the  name  or  names  of  the 
manufacturer  and  the  place  of  manufacture.  Second,  the  state- 
ment setting  forth  the  amount  of  arsenic  which  they  are  willing 
to  guarantee  the  said  Paris  Green  to  contain,  and  the  statement 
so  printed  shall  be  considered  as  constituting  a  guarantee  to  the 
purchaser  that  every  package  of  such  Paris  Green  contains  not 
less  than  the  amount  of  arsenic  set  forth  in  the  statement. 

Sec.  9.  Be  it  further  enacted,  etc..  That  every  person  pro- 
posing to  deal  in  Paris  Green  shall,  after  filing  the  statement  pro- 
vided for  with  the  Commissioner  of  Agriculture  and  Immigra- 
tion, receive  from  the  said  Commissioner  of  Agriculture  a  cer- 
tificate stating  that  he  has  complied  with  the  foregoing  section, 
which  certificate  shall  be  furnished  by  the  Commissioner  without 
any  charge  therefor.  That  said  certificate,  when  furnished,  shall 
authorize  the  party  receiving  the  same  to  deal  in  this  State  in 
Paris  Green ;  that  no  person  who  has  failed  to  file  the  statement 
aforesaid,  and  to  receive  the  certificate  of  authority  aforesaid, 
shall  be  authorized  to  deal  in  this  State  in  Paris  Green,  and  any 
person  so  dealing  in  this  State  without  having  filed  the  aforesaid 
statement  and  received  the  certificate  aforesaid,  shall  be  liable, 
for  each  violation,  to  a  fine  not  exceeding  two  hundred  and  fifty 
dollars,  which  fine  shall  be  recoverable  before  any  court  of  com- 
petent jurisdiction  at  the  suit  of  the  Commissioner  of  Agriculture 
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and  Immigration,  or  any  citizen,  and  shall  be  disposed  of  as  here- 
inafter provided;  and  provided  further,  that  nothing  in  this  sec- 
tion shall  be  construed  as  preventing  the  sale  by  retail  merchants 
and  dealers  throughout  the  State  of  Paris  Green  which  has  al- 
ready been  guaranteed  and  labeled  for  the  season  in  and  for 
which  the  same  was  purchased,  as  provided  for  in  this  act,  and 
provided  the  same  be  not  carried  over  in  stock  from  one  year  to 
another  in  the  manner  set  forth  in  Section  3  of  this  act. 

Sec.  10.  Be  it  further  enacted,  etc.,  That  the  Bureau  of 
Agriculture  and  Immigration  shall  adopt  needful  rules  and  regu- 
lations providing  for  the  collection  of  the  money  arising  from,  the 
sale  of  labels,  or  from  any  fines  imposed  under  this  act,  and  sliall 
deposit  same  with  the  Treasurer  of  the  State,  and  the  funds  so 
constituted  shall  be  drawn  therefrom  upon  warrants  issued  by 
the  Auditor  of  the  State  upon  the  requisition  of  the  Commis^ 
sioner  of  Agriculture  and  Immigration,  made  in  pursuance  of 
such  rules  and  regulations.  All  sums  of  money  arising  from  the 
provisions  of  this  act  shall  be  known  as  the  ''Paris  Green  Fund/' 
and  shall  be  kept  by  the  Treasurer  separate  from  other  public 
funds,  and  shall  be  used  to  defray  expenses  and  costs  of  labels, 
inspections  and  analysis. 

Sec.  11.  Be  it  further  enacted,  etc.,  That  the  Commissioner 
of  Agriculture  shall  kefep  a  correct  and  faithful  account  of  all 
labels  received  and  sold  by  him,  and  the  amount  of  money  col- 
lected therefor,  and  all  money  arising  from  fines  under  this  act. 

Sec,  12.  Be  it  further  enacted,  etc.,  That  all  laws  or  partjg 
of  laws  in  conflict  or  inconsistent  with  the  provisions  of  this  act 
be  and  they  are  hereby  repealed. 

R.  H,  Snyder, 

Speaker  of  the  House  of  Representatives, 

P.  M.  Lambremont, 

President  Pro  Tempore  of  the  Seiiate. 

Approved  July  6,  A.  D.  1904. 

Newton  C.  Blanchard, 

,  ,  Governor  of  the  State  of  Louisiana 

A  true  copy: 

John  T.  Michel, 

Secretary  of  State. 
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PRODUCING  AND  MARKETING  TRUCK. 

D.  N.  Barrow,  Assistant  Director. 

For  the  past  two  years  there  has  been  a  gradual  increase 
I  in  the  interest  given  to  truck  and  fruit  growing  along  the-  rail- 
road lines  of  the  North  Louisiana  hill  section.  This  feeling  of 
interest  was  given  fresh  impetus  by  the  Truck  Institutes  held 
under  the  auspices  of  the  State  Board  of  Agriculture  and 
Immigration  during  January  of  the  present  year.  While  the 
station  has  done  considerable  work  with  fruits  and  vegetables 
for  a  number  of  years  in  the  way  of  testing  varieties,  fertilizers, 
etc.,  no  effort  has  been  made  heretofore  to  obtain  actual  cash  \ 
results.  Our  experiments  have  been  on  a  very  small  scale  and  \ 
shipments  were  impossible.  This  season  with  a  view  of  obtain- 
,  ing  commercial  results  and  also  of  encouraging  the  local  farm- 
ers to  engage  in  the  shipping  of  fruits  and-vegetables,  larger 
areas  of  the  most  approved  varieties  of  vegetables  were  planted, 
and  in  coo£eratiorLJEiJiL_fa^^  neighborhood  carload 

U  shipments  were  made.    The  results  obtained  have  been  most  en- 
)  couraging  and  the  truck  movement __will  go  forward  on  a 
much  larger  scale.    Not  only  is  this  true  in  regard  to  the  imme- 
diate neighborhood,  but  from  all  sections  from  which  shipments 
were  made,  notably  Ruston  and  Haynesville. 

These  communities  are  increasing  their  acreage  and  quite 
a  number  of  new  points  are  preparing  to  grow  truck  the  com- 
ing season.  For  specific  information  in  regard  to  varieties 
of  plants  grown,  yield  and  prices,  the  reader  is  referred  to  the 
subjoined  report  of  Mr.  E.  J.  Watson,  the  horticulturist. 

But  many  of  the  most  important  lessons  in  making  a  suc- 
cess of  fruits  and  vegetables  are  not  learned  from  a  study  of 
yields  and  prices.  So  important  a  factor  toward  the  success 
are  these  lessons  that  the  story  w^ould  be  but  half  told  did  we 
content  ourselves  with  merely  publishing  these  tables,  and  the 
attention  of  the  would-be  trucker  is  called  to  the  following 
points:  "~  — - — — 

EARLINESS. 

The  first  factor  to  bear  in  mind  is  that  in  order  to  make  a 
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success  your  product  must  mature  early  and  be  placed  upon  th,^ 
market  of  the  more  Northern  centers  before  those  sections  can 
produce  home  supply.  To  obtain  this  end  no  pains  or  trouble 
should  be  spared,  and  all  the  knowledge  and  skill  of  the  trained 
horticulturist  should  be  brought  to  bear  upon  it.  The  hot-bed 
and  cold-frame  are  indispensable  for  this  purpose,  with  such 
plants  as  will  bear  transplanting  and  are  too  delicate  to  risk  the 
ehance  of  frost.  Many  of  those  contemplating  the  growing  of 
truck  the  coming  season  are  not  familiar  with  their  construction 
and  directions  are  here  given : 

THE  HOT-BED. 

First:  What  is  a  hot-bed,  and  what  is  its  object?  A  hot- 
bed is  nothing  more  than  an  enclosed  seed-bed  provided  with 
a  cover  to  retain  heat  and  protect  the  plants  from  cold,  and  sup- 
plied with  artificial  heat  to  start  the  plants  and  make  them  grow 
therein  while  the  outside  temperature  is  foo  low  to  produce 
growth. 

Select  for  the  location  of  the  hot-bed  a  southern  exposure 
if  possible.  If  this  place  can  be  to  the  south  of  a  building,  fence, 
or  other  windbreak,  so  much  the  better.  Dig  a  pit  five  feet  wide, 
two  feet  deep,  and  as  long  as  desired  (ten  feet  will  grow  enough 
plants  for  an  acre),  letting  the  pit  run  east  and  west,  and  throw- 
ing all  the  dirt  to  the  north  side.  Now  drive  stakes  (2x4  arc- 
heavy  enough)  in  the  corners  and  every  five  feet  close  to  the 
sides  of  the  pit.  These  stakes  should  project  three  feet  above 
the  natural  surface  of  the  ground  on  the  north  side,  and  one 
foot  on  the  south.  To  these  stakes  nail  1x12  plank,  boxing  the 
bed  up  to  their  top  as  close  as  possible,  and  letting  the  ends 
slope  down  from  three  feet  above  the  ground  on  the  north,  to 
one  foot  on  the  south.  Provide  shed  rafters  (1x4)  for  every 
three  feet  of  length,  to  hold  up  the  cover.  Now  bank  the  dirt, 
removed  from  the  pit,  well  up  against  the  north  side  and  the 
two  ends.  Your  bed  is  now  ready  to  be  filled.  For  the  produc- 
tion of  artificial  heat  in  a  hot-bed,  there  is  nothing  better  than 
fresh  stable  manure.  Horse  manure  is  preferable,  but  in  the 
absence  of  this,  any  fresh  manure,  being  careful  not  to  have 
it  too  '4ong,"  will  do.  As  a  final  resort,  cotton  seed  may  be 
used.    Fill  twenty  inches  of  the  pit  with  this  manure.    Put  it 
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in  in  thin  layers,  wetting  it  thoroughly  and  packing  it  tight 
with  the  feet  and  a  rammer  of  some  kind.  On  top  of  this  place 
«ix  to  eight  inches  of  rich  loam.  For  a  cover,  glass  is  preferable, 
but  common  white  domestic,  sewn  into  a  sheet  large  enough  to 
cover  the  bed  well,  will  answer  all  purposes  in  this  climate.  Tack 
this  to  the  boxing  on  the  north  side,  and  to  a  pole  the  length 
of  the  hot-bed  on  the  south  side,  so  it  can  be  rolled  out  of  the 
way.  In  a  few  days  the  heat  of  the  manure  will  have  raised 
the  temperature  of  the  soil  sufficiently  to  plant.  Have  the  sur- 
face of  the  bed  fine  and  smooth,  and  plant  the  seed  in  drills 
about  four  inches  apart  and  running  north  and  south.  Cover 
lightly,  press  down  firmly,  and  water  moderately. 

A  thermometer  placed  in  the  bed,  near  the  soil,  is  a  great 
aid  in  its  management.  Its  temperature  should  be  kept  up  to 
70  degrees  if  possible.  On  bright,  warm  days,  the  cover  should 
be  rolled  back,  and  in  all  but  the  coldest  weather,  one  corner 
should  be  kept  up  for  at  least  half  the  day  in  bright  weather. 
Water  frequently  but  sparingly.  Watch  the  plants  closely, 
giving  slight  cultivation  by  stirring  between  the  rows  with  a 
short  stick,  or  other  implement.  If  the  plants  show  signs  of 
damping  off,  withhold  water,  and  give  all  the  ventilation  pos- 
sible, without  exposing  to  too  much  cold.  If  the  bed  is  late, 
and  it  is  desired  to  hasten  the  plants,  or  they  are  growing  too 
slowly,  stir  two  or  three  handfuls  of  rotted  manure  into  a 
bucket  of  water,  and  water  with  this  two  or  three  times  a  week. 
For  forcing  plants,  there  is  nothing  so  good  as  a  couple  of  table- 
spoonfuls  of  nitrate  of  soda .  dissolved  in  the  water  once  or 
twice  a  week.  Be  sure  to  follow  an  application  of  liquid  manure 
with  a  bucket  of  pure  water  so  as  to  wash  the  leaves  clean.  As 
soon  as  the  plants  are  large  enough  to  handle  (four  to  six  leaves 
with  tomatoes),  they  are  ready  for,  and  should  be  transplanted 
to,  the  cold  frame. 

COLD  FRAME. 

A  cold-frame  is  very  much  like  an  enlarged  hot-bed,  pro- 
vided with  a  cover  of  light  cheese  cloth,  but  not  provided  with 
artificial  heat.  Eight  feet  wide  and  thirty  feet  long,  will  give 
sufficient  room  to  hold  plants  for  an  acre  of  tomatoes.  The  cold 
frame  is  generally  built  in  the  center  of  the  field  in  which  the 
plants  are  to  be  set.    Set  up  1x12  plank  on  edge  all  around  the 
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edge  'of  the  frame,  letting  it  run  north  and  south.  Gable  up  the 
ends  with  1x12  plank,  making  the  gables  about  five  feet  high. 
Provide  a  ridge-pole  for  the  center,  supporting  it  by  1x4 
rafters  every  four  feet.  The  side  plank  should  be  kept  from 
spreading  by  stakes  driven  -  into  the  ground  outside  the  bed. 
and  opposite  the  rafters.  These  latter  should  run  from  the 
ridge-pole  to  the  top  of  the  side  plank.  Provide  a  cover  of 
cheese  cloth  sewn  together  large  enough  to  cover  the  whole 
structure,  and  to  lap  well  over  ends  and  side  plank.  Tack  it 
in  the  center  to  the  ridge-pole,  and  to  the  edges  tack  light 
poles  the  length  of  the  frame,  so  the  cloth  can  be  rolled  up  to 
the  center.  Spade  the  ground  in  the  frame  good  and  deep, 
work  in  a  lot  of  well-rotted  manure,  and  have  fine  and  level. 
You  are  now  ready  for  the  plants.  Tomatoes  should  be  placed 
about  four  inches  each  way.  Draw  the  plants  from  the  hot-bed 
dry,  by  loosening  the  dirt  with  a  trowel.  Shake  them  free  of- 
dirt,  and  set  one  plant  every  four  inches  in  the  frame,  making 
a  hole  with  a  stick,  inserting  the  plant,  and  pressing  the  earth 
firmly  around  it.  As  soon  as  the  plants  are  set,  water  the  bed 
freely.  The  transplanting  into  the  cold  frame  can  be  greatly 
facilitated  by  using  the  following  described  implement :  A 
scantling,  one  by  five  inches,  and  long  enough  to  reach  across 
the  bed,  is  bored  with  a  line  of  one-inch  holes,  four  inches  apart, 
and  with  their  centers  four  inches  from  one  edge.  Into  these 
holes  are  driven  inch  pegs,  four  inches  long,  and  sloping  to  a 
point.  A¥et  the  ground  thoroughly,  place  this  implement  across 
the  bed,  pegs  dow^n,  and  with  the  wide  edge  next  to  the  last 
row  set,  drive  the  pegs  into  the  ground  by  pressing,  or  walking 
upon  it,  and  when  removed,  you  have  holes  for  the  plants  clear 
across 'the  bed.  In  bright,  w^arm  weather,  roll  up  the  cover 
during  the  daytime.  As  the  plants  approach  the  time  for  set- 
ting in  the  field,  give  more  air,  and  for  a  week  before  setting, 
withhold  water.  On  warm  nights  leave  the  cover  up  so  as  to 
harden  them.  The  plants  should  not  be  placed  in  the  field  until 
all  danger  of  frost  is  over. 

These  directions  are  especially  for  tomatoes,  but  will  hold 
good  with  slight  modifications,  for  all  plants  so  delicate  as  to 
be  injured  by  frost.  Such  plants  as  cabbage,  onions  and  lettuce^ 
do  not  need  a  hot-bed.  The  cold  frame  furnishes  ample  pro- 
tection. 


FULL  OF  PLANTS.   WITH  COVER  ROLLED  BACK,  FEBRUARY, 
1905.  CALHOUN,  LA. 


PREPARATION,  CULTIVATION  AND  FERTILIZING. 

Than  garden  vegetables,  there  is  no  class  of  plants  that 
respond  more  readily  to  good  treatment.    Select  for  their  grow- 
ing a  light  sandy  loam  soil  that  has  grown  a  cover  of  peas  the 
previous  year,  and,  preferably,  turn  these  peas  under  some  two 
months  before  the  land  is  needed.    Plow  deep,  and  pulverize 
thoroughly.    All  the  well-rotted  manure  available  should  be 
worked  into  the  land  to  be  used  for  the  growing  of  truck.  As 
a  general  rule,  cotton  seed  meal  and  acid  phosphate  will  form 
the  basis  of  all  commercial  fertilizers.    To  this  might  be  added 
some  potash  in  the  form  of  kainit  or  sulphate.    The  proportions 
•of  these  substances  will  vary  with  the  plants  to  which  they  are 
applied.    It  should  be  remembered  that  cotton  seed  meal  sup- 
plies nitrogen,  and  nitrogen  tends  to  form  leaf  and  stalk.  With 
that  class  of  truck  crops  in  which  the  plant  leaves  are  consumed, 
:such  as  cabbage  and  lettuce,  we  should  use  relatively  large 
quantities  of  this  substance.    On  the  other  hand,  phosphoric 
acid,  supplied  by  the  phosphate,  tends  to  make  fruit,  and  potash 
Iiardens  and  gives  color  to  this  fruit.    Whatever  the  formula 
Tised,  it  must  be  borne  in  mind  that  truck  crops  are  greedy  feed- 
ers, and  the  best  results  are  obtained  by  pandering  to  this  trait. 
Six  to  eight  hundred  pounds  of  a  mixture  of  two  parts  of  meal 
to  one  of  phosphate,  is  none  too  heavy  for  potatoes,  whereas, 
cabbage  will  easily  utilize  fifteen  hundred  pounds  (1000  of  meal, 
300  of  phosphate,  and  200  of  kainit).    These  seem  very  large 
quantities,  and  the  objection  very  often  urged  to  their  use,  that 
the  plants  do  not  use  all  of  this  fertilizer,  is  very  true.  Yet, 
loy  adding  these  quantities  a  large  amount  of  food  is  made  avail- 
able for  the  plant.    What  is  left  is  more  slowly  soluble,  and 
would  not  be  of  use  to  the  plant,  even  if  smaller  quantities  were 
used.   Besides,  this  is  not  lost,  as  it  will  be  utilized  by  the  crop 
■succeeding.    It  is  the  early  vegetable  that  pays  best.    The  dif- 
ference of  a  few  days  in  maturity  very  often  places  the  balance 
on  the  wrong  side  of  the  ledger.    These  large  quantities  of  fer- 
tilizer not  only  hasten  the  maturity,  but  are  very  beneficial  on 
the  quality,  another  very  important  consideration.    The  con- 
ditions of  early  maturity  and  tenderness  emphasize  the  im- 

9 


10 


portance  of  thorough  and  rapid  cultivation.    This  should  be 
frequent,  but  shallow,  so  as  to  avoid  any  danger  of  root  injury. 
HARVESTING,  PACKING  AND  SHIPPING. 
As  a  rule  the  crop  should  be  harvested  just  before  it  reaches 
maturity.    The  time  for  this  depends  somewhat  upon  the  dis- 
tance from  the  market  and  the  method  of  shipment.  Remember 
that  it  costs  just  as  much  freight  for  a  package  of  poor  goocls 
as  for  the  best,  and  while  there  is  a  market  for  good  produce, 
poor  stuff  not  only  does  not  bring  good  prices,  but  reacts  upon 
the  superior  article,  reducing  its  price.    It  is,  therefore,  poor 
policy  to  ship  inferior  goods.    Inspect  and  assort  rigorously, 
retaining  all  doubtful  product  for  canning,  or  to  be  otherwise 
disposed  of.    Better  lose  it  entirely  than  send  it  to  market  to 
undermine  the  good.    Learn  what  kind  of  package  the  market 
you  are  selling  in  prefers.    Provide  that  package,  and  pack  the 
goods  securely  and  honestly.    Be  sure  the  package  is  full.  Not 
only  is  this  more  honest,  but  your  produce  will  arrive  upon 
the  market  in  better  condition  if  this  is  done.    Have  the  goods 
in  each  package  as  near  the  same  size  as  possible,  and  as  near 
the  same  degree  of  ripeness.    Do  not  make  the  error  of  placing 
the  best  on  top.    Remember  that  every  package  is  examined 
by  the  buyer  until  he  learns  whether  you  are  honest  or  not,  and 
this  practice  fools  no  one,  and  only  serves  to  make  the  buyer 
wary  of  your  goods.   Pack  neatly  in  a  neat  clean  package.  Nail 
it  up  securely,  stencil  your  name  and  post  office,  and  the  name 
of  the  consignee  upon  it,  and^ship  as  promptly,  and  by  the  most 
direct  route  possible.    Notify  the  consignee  promptly  of  the 
shipment  in  order  that  he  may  know  it  is  on  the  way,  and  have 
a  chance  to  provide  for  its  reception  and  disposal.    The  ship- 
ment of  perishable  goods  by  freight  in  refrigerated  cars,  is: 
preferable.    Very  early  in  the  season,  ventilated  cars  may  give 
satisfaction.    Except  with  a  few  packages  of  very  early  veg- 
etables or  fruits,  express  shipments  will  not,  as  a  rule,  be  founll 
profitable.    Not  only  will  the  charges  be  four  or  fivefold,  but 
the  packages  are  handled  so  often,  and  so  roughly,  that  they 
invariably  reach  their  destination  in  poor  condition.  Besides 
this,-  there  is  no  assurance  as  to  the  temperature  being  kept  low, 
and  a  low  temperature,  while  in  transit,  is  essential  to  the  arrival 
of         produce  upon  the  market  in  good  condition. 
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Careful  selection,  packing  and  shipping  cannot  be  too 
strongly  urged.  Upon  the  intelligence  and  care  with  which  this 
is  done,  depends,  largely,  the  success  of  the  shipper.  Remember 
that  after  leaving  your  hands,  and  before  reaching  the  consumer, 
these  perishable  goods  are  subjected  to  their  greatest  ordeal, 
and  too  much  care  cannot  be  given  to  make  this  test  as  light  as 
possible.  A  proper  understanding  of  this  by  the  shipper  would 
save  many  a  disappointment,  and  many  a  hard  word  for  the 
consignee. 

DISPOSING  OF  THE  GOODS. 

Of  course,  all  else  being  equal,  it  is  much  safer  and  more 
satisfactoiy  to  sell  on  the  track.  However,  this  is  not  always 
possible,  nor  is  it  always  advisable  when  possible.  It  would  be 
unjust  to  demand  or  to  expect  the  buyer  to  pay  you  the  net 
price  of  the  Chicago  market  for  your  goods  at  your  home  town. 

In  buying  from  you  there,  he  takes  the  risk  of  transporta- 
tion, of  the  fluctuations  of  the  market  and  pays  all  selling 
charges,  and  it  is  but  just  and  right  that  he  should  be  allowed 
a  fair  margin  for  these  risks.  On  the  other  hand,  human  nature 
is  the  same  the  world  over,  and  unless  you  watch  Mr.  Buyer 
closely,  you  will  find  he  shows  a  decided  tendency  to  make  this 
margin  unnecessarily  large.  To  sell  on  track,  intelligently  and 
advantageously,  therefore,  you  must  make  a  close  study  of  the 
market  conditions.  It  is  not  enough  to  know  what  stuff  sold  for 
last  week.  You  should  know  what  it  sold  for  the  day  before, 
and  what  the  conditions  of  supply  and  demand  are.  Is  the  crop 
a  large  one'?  Is  the  movement  to  your  market  large  or  light? 
Is  the  demand  brisk  or  dull  ?  Is  your  railroad  service  ef¥icient? 
All  these  questions  should  be  considered,  and  unless  the  Eai-mer 
recognizes  that  the  disposal  of  his  crop  is  a  business,  and  adopts 
business  methods,  he  is  sure  to  come  to  grief. 

In  order  to  do  this,  it  is  necesary  to  have  some  reliable 
source  of  information.  For  this  purpose,  select  some  reliable 
commission  house,  and  if  necessary,  pay  them  to  furnish  you 
daily  market  reports  by  wire  during  the  shipping  season.  Do 
not  begrudge  the  little  money  these  telegrams  will  cost,  for  they 
will  frequently  save  you  many  a  dollar,  even  on  one  carload. 

There  is  another  point  upon  which  we  wish  to  lay  special 
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emphasis.  In  engaging  in  truck-growing,  do  not  fall  into  the 
^ one-crop  system.  Plant  a  variety.  There  can  be  made  no 
greater  error  than  that  of  placing  your  sole  dependence  in  one 
crop.  No  produce  is  subject  to  greater  fluctuations  in  value  than 
that  of  the  market-gardener,  and  many  an  embryo-trucker  has 
been  so  disappointed  by  the  results  obtained  when  only  one  crop 
was  planted,  that  he  ever  after  is  irritated  at  the  mention  of 
truck  ^-rowing. 

WHAT  CROPS  TO  EECOMMEND. 

Most  any  vegetable  if  placed  upon  the  market  early,  and 
in  good  condition,  will  sell  well,  but  it  is  best  not  to  attempt  too 
many  varieties  at  first. 

To  the  beginner,  we  w^ould  suggest  that  he  plant  half  an 
acre  in  cabbage,  half  an  acre  in  onions,  one  or  two  acres  in  pota- 
toes, half  an  acre  in  beans,  half  an  acre  in  tomatoes,  and  half 
an  acre  in  Rocky  Ford  melons.  This  list  will  give  him  a  good 
variety  of  experience,  and  is  as  much  as  he  should  attempt  the 
first  season.  Do  not  maKe  the  fatal  mistake  of  over-cropping. 
Remember  that  truck  crops  take,  relatively,  a  large  amount  of 
labor,  will  not  await  the  convenience  of  the  farmer  for  culti- 
vation, and  must  be  gathered  at  the  right  time. 

A  few^  suggestions  as  to  the  planting,  cultivation,  and 
handling  of  these  would  not  be  amiss,  in  the  order  in  which  they 
should  receive  attention. 

CA'BBAGE. 

Cabbage  is  the  first  crop.  The  variety  that  has  given  the 
best  general  results  is  the  Charleston  Wakefield.  The  seed  should 
be  sown  thinly  in  December,  or  early  in  January,  in  a  cold- 
frame.  A  frame,  five  by  twenty  feet,  should  give  ample  plants 
for  an  acre.  Provide  a  light  cheese  cloth  to  protect  the  plants, 
in  the  coldest  weather.  They  should  be  ready  for  the  field  by 
the  middle  of  February.  Plow  the  land  well  and  deep,  and  have 
in  fine  condition.  Lay  off  the  rows  three  and  one-half  feet  apart. 
If  commercial  fertilizer  is  used,  apply  half  in  the  drill,  and  list 
upon  it  with  two  light  furrows.  Then  put  the  remainder  in 
the  two  side  furrows  and  break  out  the  middles  shallow.  Set 
plants  from  two  and  one-half  to  three  feet  in  the  drill.  If  it 
is  dry,  punch  holes  with  a  stick,  fill  with  Avater,  insert  the  plants. 


AN  ACRE  OP  TOMATOES  AT  CALHOUN  EXPERIMENT  STATION, 
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and  press  dry  earth  around  them.  As  soon  as  the  plants  have 
started  growing  stir  the  ground  around  them,  and  give  clean  fre- 
quent cultivation.  If  troubled  with  flea-beetle,  dust  the  plants 
with  air-slacked  lime.  Cut- worms  can  be  held  in  check  by  placing 
-a  small  quantity  of  poisoned  bran  between  the  hills.  If  troubled 
with  cabbage  worm^s,  or  other  worms,  do  not  hesitate  to  use 
Paris  green  dusted  lightly  on  the  plants.  When  headed  good 
and  hard,  they  are  ready  for  shipment. 

Cabbage  are  best  shipped  in  crates,  weighing '  when  full, 
from  175  to  200  pounds.  They  are  made  of  1x3  dry  stuff,  using 
three  slats  to  a  side,  the  finished  crate  measuring  15x15x30 
inches.  Take  the  ready  made  crates  to  the  field.  With  a  sharp 
knife  cut  the  head  from  the  stalk,  close  up.  Remove  all  but 
two  or  three  loose  leaves,  and  p^ick  in  the  crate  lightly,  pressing 
them  in.  Fill  over  full  and  press  to|>  ^ slats  ^ down  mth  the  knees, 
and  nail  securely.  Mark  your  name  on  the  side,  and  the  name 
of  the  shipper  and  the  weight,  on  the  end,  and  ship  promptly 
in  ventilated  or  stock  cars.  -      ■  ■  ' 

ONIONS:..  L  : 

There  are  two  methods  of  proceeding  with  onions.  Either 
raising  them  from  seed,  or  putting  out  sets.  If  it  pays  the  pther 
fellow  to  raise  the  sets  and  sell  them  to  us,  we  had  as  well  make 
that  profit  and  plant  the  seed  ourselves.  For  this  purpose,  the 
seed  (Red  Wethersfield  is  our  choice)  should  be  sown  in  the 
cold-frame  by  the  15th  of  December.  Very  slight  protection 
is  needed  even  in  the  coldest  weather,  unless  they  are  growing 
very  rapidly. 

Prepare  the  ground  as  for  cabbage,  using  from  J  000  to 
1,500  pounds  of  the  same  fertilizer,  and  applying  it  in.  the  same 
way.  Set  the  plants  4  inches  apart  in  from  three  to  three  and 
one-half  foot  rows.  For  hand  culture  the  rows  may  be 
one  foot  apart.  Give  about  the  same  cultivation  as ,  cabbage. 
When  ripe,  lift  from  the  ground,  remove  the  roots  and  tops,  and 
pack  for  shipment  in  clean  two-bushel  sacks..  Sew  the  sacks 
securely,  leaving  projecting  ears  for  handling,  JIairk  y  name 
or  initials,  the  consignee's  name,  and  the  weight,  upon. the  sack, 
and  ship  in  ventilated  or  stock  cars. 


TOMATOES. 

Tomatoes  are  by  far  the  most  difficult  crop  for  the  novice 
to  handle,  and  yet,  when  properly  handled,  will  probably  give 
him  the  largest  returns.  They  should  be  sown  in  the  hot-bed 
from  the  20th  of  December  to  the  10th  of  January.  The  Acme 
or  the  Beauty  is  about  as  good  a  selection  as  can  be  made.  The 
directions  for  the  management  of  the  hot-bed  and  cold-frame, 
are  applicable  to  the  tomato,  so  it  is  needless  to  repeat  them. 
The  plants  should  be  ready  to  go  to  the  field  as  soon  as  the 
danger  of  frost  is  over.  This  should  be  safe  by  the  20th  of 
March  to  the  1st  of  April.  Do  not  risk  a  frost  by  trying  to  get 
the  plants  into  the  field  too  early.  They  will  be  injured  less  by 
crowding  in  the  cold-frame  than  by  frost.  Have  the  land  well 
prepared,  and  lay  it  off  in  four-foot  rows.  Apply  the  fertilizer 
as  with  the  previous  plants,  using  500  pounds  cotton  seed  meal, 
300  pounds  acid  phosphate  and  200  pounds  kainit.  Open  the 
rows  with  a  small  scooter.  Wet  the  soil  in  the  cold-frame  until 
saturated.  Remove  a  four-inch  block  of  earth,  in  which  the 
plant  is  setting,  to  a  depth  of  four  inches,  with  a  small  trowel. 
Set  the  plants  and  adhering  dirt  on  a  slide,  or  hand-barrow. 
Whe'u  taken  to  the  field  on  this  slide,  or  barrow,  set  a  plant  with 
its  adhering  dirt  every  three  feet  in  the  previously  opened  fur- 
rows. Throw  two  light  furrows  back  upon  this,  and  the  setting  is 
done.  As  with  cabbage,  cultivation  should  be  clean  and  fre- 
quent, but  very  shallow.  As  soon  as  the  plants  show  a  disposi- 
tion to  fall  over,  they  should  be  staked  and  tied.  The  stakes 
used  for  this  purpose  are  light  1x1  strips  three  feet  long,  and 
are  generally  split  from  pine.  Drive  one  down  firmly  by  each 
plant,  on  the  side  opposite  the  bloom,  and  tie  the  plant,  with 
ordinary  cotton  twine,  just  under  the  fruit  bud,  to  this  stake. 
Be  careful  not  to  tie  it  tight ;  let  it  have  room  to  grow,  and  not 
be  cut  by  the  twine.  The  plants  will  now  begin  to  send  out  suck- 
ers, or  branches,  from  the  axil  of  each  leaf.  These  should  be 
carefully  removed  every  day  or  so,  and  no  branching  allowed. 
There  is  no  danger  of  confounding  the  sucker  with  the  fruit 
branch.  The  former  starts  where  the  leaf  joins  the  stalk,  just 
above  the  junction;  whereas,  the  latter  starts  from  the  stalk  on 
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the  side  opossite  the  leaf.  Repeat  the  suckering  and  tying  when- 
ever necessary.  Plants  will  ordinarily  require  about  three 
tyings.  In  tying,  be  careful  to  twist  the  fruit  bud  away  from 
the  stake,  so  the  fruit  will  not  rub  against  the  stake  and  be 
damaged.  When  the  plants  have  set  from  four  to  five  fruit  buds, 
pinch  out  the  end  bud.  This  is  done  to  check  the  growth  of  the 
plant,  thus  forcing  all  the  strength  into  the  fruit  already  set. 
As  a  result,  this  fruit  will  reach  a  greater  size,  and  will  ripen 
earlier. 

Damp,  murky  weather  is  favorable  for  the  rot.  It  is,  there- 
fore, not  a  bad  idea  to  spray  as  soon  as  the  fruit  forms,  with 
Bordeaux  mixture,  in  which  is  stirred  a  little  Paris  green.  If 
this  is  done,  it  should  be  after  each  fruit  bud  appears,  to  obtain 
full  results. 

The  rot  is  not  a  frequent  visitor,  however,  and  the  chances 
of  its  appearance  may  be  taken.  As  soon  as  the  fruit  shows  the 
first  blush  of  red  around  the  blossom  end,  it  is  ripe  enough  for 
shipment.  Do  not  ship  before,  as  it  will  not  ripen  evenly.  The 
fruit  should  be  gathered  in  baskets  holding  not  over  a  bushel, 
brought  to  the  packing  shed,  and  spread  upon  a  table.  The 
four  basket,  or  the  one-third  bushel  crate,  is  the  approved 
package  for  tomatoes.  These  we  bought  last  year  for  7l^ 
cents,  f.  o.  b.  Calhoun.  Pack  the  fruit  in  the  baskets,  laying 
them  evenly,  and  pressing  them  in  tight.  Select  as  near  the 
same  size  and  degree  of  ripeness  for  each  basket  and  crate. 
Discard  all  misshapen  or  injured  fruit.  Pack  nothing  that  is 
not  perfect.  If  the  tomatoes  are  large,  make  two  layers,  laying 
them  flatwise,  and  filling  up  any  remaining  room  with  a  single 
small  fruit.  Pack  them  tightly,  but  be  careful  not  to  bruise.  In 
packing  medium-sized  fruit,  put  the  bottom  layer  in  on  edge, 
filling  in  the  top  with  a  flat  layer.  With  smaller  fruit,  both 
layers  are  ''rolled"  or  packed  edgewise.  In  doing  this,  make  a 
row  all  around  the  edge  of  the  basket  first,  being  careful  to  place 
the  blossom  end  out,  then  fill  in  as  evenly  as  possible,  observing 
the  same  rule  in  regard  to  the  blossom.  The  baskets  should  be 
so  filled  that  when  the  tops  are  nailed  on,  they  will  press  the 
fruit  down  firmly,  but  not  hard  enough  to  bruise.  As  soon  as 
packed,  put  in  a  cool  place,  and  ship  as  soon  as  possible.  The 
refrigerated  car  is  the  only  satisfactory  way  to  ship  tomatoes. 
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A  car  will  hold  from  600  to  800  crates.  The  icing  charge,  when 
divided  among  this  number,  amounts  to  very  little,  and  will  be 
more  than  returned  in  the  better  prices  realized. 

In  packing  tomatoes  or  fruit  in  a  car,  the  crates  should  be 
laid  carefully  in  rows,  and  a  couple  of  1x1  strips  placed  at  least 
between  every  other  layer  for  better  ventilation.  If  the  car 
is  not  filled  from  end  to  end,  the  end  of  the  tiers  should  be  well 
braced.  A  stout  strip  should  also  be  laid  across  the  top  of  each 
row  of  crates,  and  braced  from  the  roof.  Any  one  who  has  ever 
traveled  on  a  freight  train  will  realize  the  necessity  for  these 
precautions. 

POTATOES. 

The  Triumph  is  the  potato  the  market  wants,  hence,  is  the 
potato  to  plant.  Ground  for  potatoes  should  be  broken  good 
and  deep  not  later  than  the  middle  of  January.  Re-brake  from 
the  20th  of  February  to  the  10th  of  March ;  bed  the  land  in  four- 
foot  rows,  and  plant  about  March  10th.  The  fertilizer,  consist- 
ing of  800  to  1,000  pounds,  composed  of  3  parts  cotton  seed 
meal,  2  of  acid  phosphate,  and  1  of  kainit,  should  be  applied  as 
for  the  other  vegetables  above.  Avoid  the  use  of  much  stable 
manure  for  potatoes,  for,  while  it  will  give  large  yields,  the 
fruit  is  apt  to  be  scabby,  and  will  not  sell  well.  Cut  the  potatoes 
to  two  good  eyes,  and  drop  the  pieces  about  16  inches  in  the  drill. 
Cover  lightly,  and  cultivate  well.  If  troubled  with  potato 
beetle,  poison  with  Paris  green.  One  or  two  light  applications 
will  put  him  out  of  business.  Do  not  dig  before  the  potato  is 
ripe,  or  they  will  rot  in  transit.  This  stage  may  be  known  by 
the  vines  beginning  to  turn  yellow  and  dying.  Do  not  dig  when 
the  soil  is  too  wet,  or  you  will  have  dirty  potatoes.  Assort  as 
soon  as  dug,  throwing  all  potatoes  less  in  size  than  a  hen-egg  into 
the  culls.  Here  place,  also,  all  sunburned,  bruised,  cut,  or 
skinned  potatoes.  Do  not  let  the  sun  shine  on  them  for  any 
longer  time  than  necessary,  for  it  will  scald  them,  and  cause 
them  to  rot.  Handle  the  crop  carefully,  and  as  little  as  possible^ 
in  order  not  to  bruise  or  skin  them. 

Potatoes  are  shipped  in  two  kinds  of  packages.  Clean  flour 
barrels,  ventilated  at  the  sides  and  ends,  or  a  sack  holding 
about  90  pounds,  or  one  and  one-half  bushels.  The  sack  bei*ng 
cheaper,  is  preferable.    Save  the  cotton  seed  meal  sacks  for  this 
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purpose,  but  wash  them  clean  before  using.  If  possible,  sack, 
or  barrel  them  right  in  the  field,  being  careful  to  have  the  bar- 
rels full  and  well  shaken  down.  Sew  the. sacks  tightly  and 
neatly  with  strong  twine,  rolling  the  surplus  sacking  inside,  and 
leaving  good  projecting  ears  for  handling.  Mark  the  weight, 
the  initials  of  consignee  and  your  own  on  the  sack:  In  loading, 
start  at  one  end  of  the  car  and  stand  the  sacks  up  close  to  each 
other  and  to  the  end,  making  a  row  across  the  car.  Break  joints 
with  the  next  row,  keeping  the  sacks  pushed  up  close.  Fill  to 
the  door  this  way,  then  start  at  the  other  end.  Nail  a  stout 
scantling  across  each  door,  so  as  to  keep  the  sacks  in.  One  layer 
of  sacks  on  end,  and  one  layer  laying  down  on  top  of  these,  is 
all  that  should  be  loaded  in  a  car.  Loaded  in  this  way,  a  car 
will  hold  from  400  to  450  bushels. 

BEANS. 

Three  varieties.  Improved  Valentine,  Kidney  Wax,  and 
Dwarf  Lima,  may  be  planted.  As  with  other  vegetables  the 
ground  should  be  well  prepared.  The  rows  should  be  3  1-2  feet 
apart,  and  the  beans  drilled  about  2  inches  apart,  between  the 
20th  of  March  and  the  1st  of  April.  The  bean  differs  in  its 
fertilizer  requirements  from  all  the  other  vegetables  above  men- 
tioned, in  that  it  belongs  to  the  great  nitrogen-gathering  family 
of  Legumes  and  hence,  requires  very  little  nitrogenous  fertilizer. 
Some  small  quantity  is  beneficial,  hov/ever,  in  that  it  starts  them 
off  more  rapidly.  As  a  fertilizer,  we  would  recommend  2  parts 
of  acid  phosphate,  1  part  of  cotton  seed  meal,  and  1  part  of 
kainit.  Beans  should  be  gathered  as  soon  as  well  filled,  and 
before  they  get  tough  and  hard.  Ship  in  the  bushel  hamper 
basket.  Lay  them  in*  straight,  shaking  well,  as  filled,  and  heap 
them  up  before  pressing  on  and  fastening  the  cover.  Ship  in 
ventilated,  or,  preferably,  refrigerated  cars. 

CANTELOUPES. 

The  Rocky  Ford  melon  has  a  reputation  on  the  market  that 
none  can  equal,  and,  hence,  it  is  the  melon  to  plant. 

Prepare  the  land  thoroughly  in  five-foot  beds.  Use  all  the 
well-rotted  stable  manure  available,  working  it  well  in,  an  J 
bedding-on  a  good  quantity.  Apply  in  the  drill  600  to  800 
pounds  of  a  fertilizer  composed  of  3  parts  cotton  seed  meal, 
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2  parts  acid  phosphate,  and  1  part  kainit.  From  the  1st  to  the 
10th  of  April,  plant  in  hills,  4  to  5  feet  apart  in  the  row.  and 
cover  lightly.  If  troubled  with  insects,  powder  with  air-slacked 
lime,  containing  a  small  quantity  of  Paris  green.  Cultivate 
clean  and  rapidly,  and  commence  shipping  as  soon  as  they  begin 
to  tiu^n.  Do  not  ship  a  green  melon.  Canteloupes  are  shipped 
in  barrels,  or.  preferably,  crates,  weighing  when  full  about  80 
pounds.    They  are  best  shipped  in  refrigerated  cars. 

REMARKS. 

Doubtless,  a  good  deal  of  the  above  will  seem  superfluous 
to  many.  Our  reason  for  going  so  minutely  into  detail  is  the 
fact  that  truck-raising  and  shipping  is  a  business  of  detail,  and 
one  in  which  a  lack  of  knowledge  of  detail  receives  a  sure  and 
swift  punishment.  It  is  not  expected  that  this  will  be  of  much, 
or  any,  value  to  the  experienced  grower.  It  can  be  of  very 
gi'eat  value  to  the  novice.  The  suggestions  are  from  knowledge 
gained  by  actual  experience,  and  irom  a  careful  study  of  the 
best  methods  used  by  experienced  growers  elsewhere,  and  from 
observations  made,  in  person,  upon  the  markets  in  which  the 
produce  is  sold. 

The  one  great  suggestion  that  these  observations  soimd  in 
most  emphatic  terms  is.  the  necessity  for  co-operation.  To  ship 
in  carloads-jzeciuires  considerable  acreage,  and  more  time  and 
labor  than  can  well  be  given  by  any  one  farmer.  It  is  only 
possible  by  co-operating  with  his  neighbor,  and  this  brings  about 
organization  into  associations.  The  selling  of  the  product  is 
almost  a  distinct  business,  and,  in  order  that  it  may  be  intelli- 
gently done,  there  should  be  someone  whose  special  business  it  is. 
The  first  step  to  succeed,  then,  in  truck-growing,  is  to  get  your 
neighbor  interested,  and  the  organization  of  a  Fruit  and  Truck 
Association.  Select  for  your  officers  men  of  good  business 
ability,  who  can  and  will  give  their  time  to  the  business,  and  in 
whom  you  have  confidence.  If  means  will  permit,  and  you  can 
get  him,  it  is  good  economy  to  employ  the  services  of  an  ex- 
perienced shipper  as  director  and  instructor  for  the  first  season. 
While  the  growing  of  truck  is.  and  can  be  made  remunerative, 
and  the  Station  recommends  it  wherever  the  transportation 
facilities  will  permit,  yet  it  wishes  to  warn  all,  lest  they  be  dis- 
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appointed,  that  the  big  results  you  read  about  are  not  to  be  ex- 
pected every  day,  and  especially  by  a  beginner.  Yet  even  the 
beginner,  if  he  goes  into  the  business  conservatively,  and  with 
the  determination  to  succeed,  should  find  it  quite  profitable. 

QUANTITIES  OF  SEED  NECESSARY  TO  PLANT  AN 

ACRE. 

Beans,  in  drills,  2  bushels  per  acre. 

Beets,  in  drills,  5  pounds  per  acre. 

Cabbage,  sown  in  bed,  1-4  pound  per  acre. 

Cucumber,  in  hills,  2  pounds  per  acre. 

Lettuce,  seed  sown  in  beds,  1-2  pound  per  acre. 

Musk  melon,  in  hills,  2  pounds  per  acre. 

Water  melon,  in  hills,  4  pounds  per  acre. 

Onions,  seed  sown  in  beds,  1  pound  per  acre. 

Onions,  seed  sown  in  field,  5  pounds  per  acre. 

Onions,  sets,  8  to  10  bushels  per  acre. 

Peas,  1 1-2  bushels  per  acre. 

Potatoes,  6  bushels  per  acre. 

Radishes,  in  drills,  8  pounds  per  acre. 

Squash,  in  hills,  2  pounds  per  acre. 

Tomatoes,  seed  sown  in  beds,  1-4  pound  per  acre. 


NOTE    ON  FERTILIZERS. 

While  all  experiments  conducted  in  Louisiana  indicate  that 
no  potash  is  required  for  farm  crops,  and  that  it  is  of  doubtful 
utility  in  increasing  the  yield  of  truck  crops,  in  order  to  be 
sure  that  an  abundance  of  food  is  supplied  in  easily  available 
form  when  growth  is  forced,  and  from  the  general  conviction 
among  experienced  truckers  that  potash  adds  some  desirable 
characters  to  the  products,  such  as  firmness  in  berries,  we  have 
recommended  a  moderate  use  of  potash.  Muriate  of  potash  is 
preferable  to  kainit,  as  it  has  about  four  times  the  per  cent  of 
potash  found  in  kainit,  so  there  is  less  freight  to  pay  on  useless, 
if  not  worse  than  useless  matter. 

It  will  be  noticed  that  there  is  a  difference  in  the  propor- 
tions of  the  ingredients  of  the  fertilizers  recommended  and  those 
actually  used.  These  recommendations  are  made  after  a  careful 
comparison  of  the  results  of  a  series  of  years  and  are  considered 
better  than  the  proportions  used  during  1904. 


THE  GARDEN. 
By  E.  J.  Watson^  Horticulturist. 

The  character  of  work  previously  carried  on  in  the  vegetable 
g'arden  was  modified  the  past  season  and  trucking  experiments 
on  a  larger  scale  were  undertaken.  These  experiments,  with  a 
few  unimportant  exceptions,  were  successfully  carried  out,  and- 
much  valuable  experience  and  information  secured  that  will 
be  of  great  benefit  in  future  operations  along  this  line. 

The  leading  crop  in  these  experiments  was 

TOMATOES. 

The  seed  were  planted  in  the  hot-bed  January  19th.  The 
planting  should  have  been  earlier,  but  there  was  an  unavoidable 
delay  in  getting  the  seed.  The  varieties  used  were  Acme  and 
Beauty.  The  planting  covered  seven-eighths  of  an  acre.  On 
March  1st  the  plants  were  transferred  to  the  cold-frame,  and 
again,  on  April  1st,  to  the  field.  They  were  set  3  feet  in  the 
drill  and  in  3  1-2  feet  rows.  Six  hundred  pounds  of  fertilizer, 
consisting  of  two-thirds  cotton  seed  meal  and  one-third  acid 
phosphat,  per  acre,  was  applied  in  the  drill.  This  was  supple- 
mented with  50  pounds  of  nitrate  of  soda,  applied  after  the 
plants  had  commenced  growth.  The  plants  were  tied  to  stakes 
and  trained  to  a  single  stem,  all  suckers  being  rubbed  off  as 
they  appeared.  An  average  of  from  four  to  six  fruit  bunches 
were  allowed  to  the  plant. 

The  crop  set  was  enormous.  Express  shipments  began  on 
June  8th,  but  about  this  time  the  rot  appeared  and  tv/o-thirds 
of  the  crop  was  destroyed,  only  the  bottom  crop  remained  for 
the  early  shipments.  Later  the  top  crop  afforded  several  light 
shipments,  but  prices  were  then  low. 

Two  hundred  and  thirty-six  crates  were  shipped,  besides  20 
bushels,  or  about  60  crates,  were  canned.    These  brought  an 
average  of  50  cents  per  crate,  net.    The  quality  of  the  fruit  and 
the  packing  were  pronounced  by  experts  as  up  to  the  market ' 
standard. 

In  view  of  the  fact  that  the  fungus  causing  the  rot  is  easily 
preventable  by  the  judicious  use  of  Bordeaux  mixture,  it  will 
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readily  be  seen  that  from  four  to  five  hundred  crates  of  fruit 
could  have  been  shipped  from  the  seven-eighths  of  an  acre.  But 
we  had  not  anticipated  the  rot,  as  it  ha  I  not  previously  given 
any  trouble  in  tomato  growing  here  for  the  past  twelve  years, 
and  .consequently  we  were  not  prepared  to  deal  with  it.  The 
coming  season,  however,  will  find  us  prepared. 

By  keeping  a  very  strict  account  the  total  cost  of  producing 
an  acre  of  tomatoes  from  seed-bed  to  market,  was  found  to  be  in 
round  numbers  $50.00  acre.  This  was  based  on  labor  at 
$1.00  per  day,  which  is  proFaSy  too  high.  Where  spraying  is 
done  this  would  not  be  too  high,  and  the  proceeds  should  be  cor- 
respondingly greater. 

^  POTATOES. 

One-half  of  an  acre  of  potatoes  w^as  planted  February  15th. 
Only  the  Bliss  Triumph  variety  being  used.  Four  hundred 
pounds  of  commericial  fertilizer,  consisting  of  equal  parts  of 
cotton  seed  meal  and  acid  phosphate,  v/as  used  per  acre.  The 
weather  conditions  during  April  and  May  were  very  unfavorable 
for  the  •  development  of  the  tubers,  and  consequently  the  yield 
was  so  light  that  from  a  commercial  standpoint  the  crop  was  a  \ 
failure.  Such  unfavorable  conditions  may  not,  and  probably  \ 
will  not  prevail  again  for  many  years.  The  yields  of  previous, 
years  at  this  Station  indicate  that  the  yield  of  potatoes  of  any 
average  year  are  such  as  to  bring  remunerative  returns,  when 
sold  at  anything  like  a  fair  price. 

^  CABBAGE. 

This  crop  was  very  successful  and  good  prices  were  secured. 
Only  onpM%|ith_ofan  acre,  however,  was  grown.  The  seed  was 
planted  in  colcWramelF^bruary  1st  and  transplanted  to  the  field 
March  7th.  One  thousand  pounds  of  commercial  fertilizer,  con- 
sisting of  600  pounds  cotton  seed  meal  and  400  pounds  acid  phos- 
phat,  was  used  per  acre.  The  yield  was  16  crates  for  the  eighth 
of  an  acre,  weighing  _175___pounds  per  crate,  or  128  crates  per 
acre.  A  small  shipment  was  made  to  Cincinnati,  and  they 
brought  $2.50  per  crate.  This  shipment  was  per  express  and  no 
profit  was  realized  on  the  shipment,  but  in  car  lots,  by  freight, 
the  net  returns  should  have  been  not  less  than  $2.00  per  crate. 
It  was  difficult  to  figure  the  cost  of  production  per  acre  on  so 
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small  an  acreage,  but  from  an  account  of  the  labor  expended  on 
the  plat  (one-eighth  of  an  acre),  it  would  amount  to  about  $5.00, 
or  $40.00  per  acre,  which  at  the  yield  and  figures  secured, 
would  leave  a  very  handsome  profit.  We  expect  to  grow  a 
larger  acreage  in  cabbage  the  coming  season.  The  variety  used 
the  past  season  was  the  large,  or  Charleston  Wakefield,  which  we 
believe  to  be  admirably  adapted  to  the  early  market  crop. 

BEANS. 

Only  one-fourth  of  an  acre  was  planted  in  snap  beans — the 
Early  Mohawk  variety  being  used,  which  did  not  prove  suitable 
for  the  market  (Cincinnati)  to  which  they  were  sent,  a  wax 
bean  being  wanted.  They  were  planted  March  22d,  and  the 
weather  afterwards  proved  very  unfavorable,  which  reduced  the 
quality  and  yield.  Four  hundred  pounds  of  commercial  fer- 
tilizer, per  acre,  consiting  of  equal  parts  cotton  seed  meal  and 
acid  phosphate,  was  used  in  the  drill.  Shipments  began  May 
15th,  which  was  very  late,  but  cold  weather  held  the  crop  back. 
The  total  yield  of  green  beans  on  the  plat  (one-fourth  of  an 
acre),  was  18  bushels,  or  72  bushels  per  acre.  During  a  favor- 
able season  the  yield  would  be  much  greater.  The  prices  received 
averaged  50  cents._5ier  bushel,  net.  The  cost  of  the  labor  was 
estimatedtolDe  about  $2 0.00  per  acre,  including  cost  of  seed  and 
fertilizer. 

RADISHES. 

A  small  quantity  (one-eighth  of  an  acre)  of  radishes  was 
planted  February  15th,  but,  as  with  the  beans,  cold  weather 
prevented  the  quick  and  full  development  of  the  crop,  conse- 
quently they  were  not  in  time  for  the  market.  The  total  yield 
was  82.0  bunches,  6  to  10  radishes  per  bunch,  for  the  plat  (one- 
eighth  of^'an  acre),  or  6,560  bunches  per  acre.  No  sales  were 
made,  but  they  were  worth  about  30  cents  per  dozen  bunches,  net. 
The  variety  grown  was  the  Long  Scarlet.  The  French  Breakfast 
would  have  been  more  suitable  for  the  purj^ose.  It  is  of  quicker 
growth  and  in  greater  demand. 

BUSH  LIMA  BEANS. 

A  small  planting  (one-fourth  of  an  acre)  of  Henderson's 
Bush  Lima  Beans  was  made  March  22d.     The  fertilization 
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and  cultivation  being  the  same  as  for  the  snap  beans.  The  results 
were  not  satisfactory  and  a  second  planting  was  made  the  first  of 
JunerwhlSTdid^splendidly,  giving  a  yield  of  24  bushels  of  dry 
beans  (shelled)  per  acre,  worth  $2.00  per  bushel,  net. 

CUCUMBERS. 
On  April  9th  a  planting  of  cucumbers  (one-eighth  of  an 
acre)  was  made,  consisting  of  one  row  each  of  the  following 
varieties,  all  from  home-raised  seed :  Early  Green  Cluster,  Long 
Green  Turkey,  White  Spined,  New  Orleans  Market,  Fordhook 
Famous.  These  were  planted  in  rows  5  feet  apart  and  5  feet 
apart  in  the  drill.  Eight  hundred  pounds  of  commercial  fertil- 
izer per  acre  was  used,  being  equal  parts  of  cotton  seed  meal  and 
acid  phosphate.  The  yield  was  obtained  by  securing  the  number 
of  bushels  of  ''cukes"  of  marketable  size.  The  yields  of  the 
different  varieties  being  as  follows:  Early  Green  Cluster,  80 
bushels  per  acre;  Long  Green  Turkey,  82;  White  Spined,  72.; 
New  Orleans  Market,  76 ;  Fordhook  Famous,  64.  No  sales  were 
made  and  the  market  price  per  bushel  was  not  obtained. 

CANTALOUPES. 

One-half  acre  was  planted  in  cantaloupes  April  4th,  consist- 
ing of  the  following  varieties  (one  row  each),  all  from  home- 
raised  seed :  Netted  Nutmeg,  Rocky  Ford,  Long  Island  Beauty, 
Golden  Netted  Gem,  New  Orleans  Market,  Baltimore  or  Acme, 
Osage,  Delmonico,  Acme-Arundel,  Banana  Citron.  These  were 
planted  in  rows  6  feet  wide  and  the  hills  6  feet  apart  in  the  drill. 
They  were  fertilized  with  stable  manure,  at  the  rate  of  100 
bushels  per  acre  applied  in  the  drill.  The  earliest  varieties  to 
ripen  were  Netted  Nutmeg  and  Rocky  Ford,  June  30th,  followed 
by  Golden  Netted  Gem,  July  3d.  The  yield  per  acre  in  bushel 
crates  from  each  variety  was  as  follows:  Netted  Nutmeg,  30 
crates;  Rocky  Ford,  46;  Long  Island  Beauty,  34;  Golden  Netted 
Gem,  45 ;  New  Orleans  Market,  38 ;  Baltimore  or  Acme,  42 ; 
Osage,  32;  Delmonico,  35;  Acme-Arundel,  44;  Banana  Citron, 
22.  Only  one  small  shipment  was  made,  on  July  5th,  the  average 
price  being  $1.25  per  bushel,  net.  The  yield  was  far  below  the 
average  of  previous  seasons  on  the  Station,  mainly  on  account  of 
^  excessive  rainfall  during  the  fruitng  period.  The  quality  of  the 
crop  was  good. 
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The  labor  expended  on  the  one-half  acre  footed  up  in  ronnd 
numbers  $15.00.  or  $30.00  per  acre,  on  a  basis  of  $1.00  per  day 
for  labor,  including  cost  of  seed,  crates,  fertilizer,  etc. 

WATER  MELONS. 

Three-quarters  of  an  acre  in  water  melons  were  grown,  con- 
sisting of  one  row  each  of  the  following  varieties:  Ice  Cream, 
Carolina  Bradford,  Jordan's  Gray.  Pride  of  Georgia,  Kolb  Gem, 
Rattlesnake,  Triumph,  Jones,  Lone  Star,  Eden,  Halbert  Honey. 
All  these  except  the  last  named  were  of  home-raised  seed.  One 
row  each  of  these  was  planted,,  besides  one-third  acre  in  Kolb 
Gen  alone.  The  planting  was  made  April  20th.  The  rows  were 
10  feet  apart  and  the  hills  10  feet  in  the  drill.  The  land  was 
prepared  and  fertilized  the  same  as  for  cantaloupes.  The  va- 
rieties began  ripening  July  1st,  Jordan's  Gray  being  the  first  to 
ripen.  The  yields  were  estimated  from  the  average  number  of 
salable  melons  per  hill,  which  was  from  3  t  o5^  The  yields  per 
acre  were  as  follows :  Ice  Cream,  652  i^Tons^  Carolina  Brad- 
ford. 956;  Jordan's  Gray,  985:  Pride  of  Georgia,  874;  Kolb 
Gem  alone.  The  planting  was  made  April  20th.  The  rows  were 
Star,  540 ;  Eden,  625 :  Halbert  Honey,  542.  These  ^delds  are  far 
below  the  average  of  previous  years  at  the  Station.  No  sales 
were  made,  but  melons  were  selling  at  the  time  on  the  Cincinnati 
market  for  about  $10.00  per  100.  The  estimated  cost  of  produc- 
tion, per  acre,  was  in  round  numbers  $20^. 

The  melons  were  of  good  size,  averaging  24  pounds  per 
melon,  and  the  quality  was  excellent,  particularly  of  Carolina 
Bradford,  Pride  of  Georgia,  Kolb  Gem  and  Triumph. 

SQUASHES. 

One-quarter  of  an  acre  in  squashes  was  planted  April  18th, 
t?onsisting  of  two  varieties :  Early  White  Bush  and  Summer 
Crookneck.  Preparation,  cultivation  and  fertilization  same  as 
for  cucumbers. 

A  small  shipment  was  made  June_25th^ietting  75  cents  per 
bushel  crate  for  the  Early  Bush— the  Crookneck  was  not  shipped. 
The  yield  per  acre  was  70  bushels  for  the  Early  Bush  and  66  for 
the  Crookneek. 

The  cost  of  production  footed  about  $20.00  per  acre. 


OKRA. 

On  April  18th  one-eighth  of  an  acre  Avas  planted  in  okra, 
of  the  following  varieties  of  home-raised  seed:  Dwarf  Green 
Prolific,  French  Market,  White  Velvet.  Four  hundred  pounds 
of  commercial  fertilizer  was  used  per  acre,  and  the  preparation 
and  cultivation  were  very  much  the  same  as  that  ordinarily 
given  cotton.  No  shipments  were  made  of  the  crop,  but  a  con- 
siderable quantity  was  very  successfully  canned,  which  proved  to 
be  of  highly  satisfactory  quality. 

f       By  keeping^ the  mature  pods  pulled  off  the  crop  lasted 
through  the  entire  season  until  frost. 

The  average  yield  for  the  season  was  estimated  to  be  60 
bushels  'per  acre.   No  prices  on  the  fresh  product  were  obtained. 

i/bush  beans. 

Fifteen  varieties  of  bush  beans  were  planted  March  24th, 
as  follows :  Dwarf  German  Wax,  Early  Mohawk,  Best  of  All,^ 
Improved  Valentine,  Extra  Early  Refugee,  Early  Yellow  Six 
Weeks,  Davis'  Kidney  Wax,  Wardell's  Kidney  Wax,  Perfection 
Wax,  Red  Kidney  Wax,  Detroit  Wax,  Stringless  Green  Pod, 
Currie's  Rust-Proof  Vfax,  Early  Refugee  Wax,  Keeney's  Rust- 
less Golden  Wax.  Owing  to  unfavorable  weather  these  did  not 
develop  fully.  Yet  the  crop  as  a  whole  was  good  and  the^succegs 
of  home-grown  seed  was  fullx-deinonstrated,  although  the  va- 
rieties were"badly  mixe^'Trom  being  grown Jog^^ther  for' several 
years  continuously. 

The  yields  per  acre  in  bushels  were  not  obtained,  as  only  a 
'small  space  was  devoted  to  each  variety.  The  yields  on  a  scale 
of  10,  stood  as  follows :  Dwarf  German  AVax,  7 ;  Early  Mohawk, 
8 ;  Best  of  All,  6 ;  Improved  Valentine,  9 ;  Extra  Early  Refu- 
gee, 6;  Early  Yellow  Six  Yfeeks,  5;  Davis'  Kidney  Wax,  8; 
Wardell's  Kidney  Vfax,  8;  Perfection  Wax,  7;  Red  Kidney,  4; 
Detroit  Wax,  7;  Stringless  Green  Pod,  9;  Currie's  Rust-Proof 
Wax,  10;  Early  Refugee  Wax,  6;  Keeney's  Rustless  Golden 
Wax,  8.  A  good  selection  for  either  home  use  or  market  is  Dwarf 
German  Wax,  Improved  Valentine,  Davis'  Kidney  Wax,  String- 
less Green  Pod,  Currie's  Rust-Proof  Wax.    Early  Mohawk  is: 
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extensively  used  for  the  very  early  crop  on  account  of  its  hardi- 
ness, but  it  cannot  be  grown  in  this  locality  very  early,  and  at 
the  same  time  secure  a  good  yield  and  good  quality. 

'  PEAS. 

The  following  varieties  of  peas  were  planted  January  19th: 
First  and  Best,  Saxton's  Alpha,  White  Marrowfat,  Black  Mar- 
rowfat, Champion  of  England,  Dwarf  Telephone,  Telephone, 
Tall  Sugar.  These  w^ere  all  from  home-raised  seed.  It  was  not 
intended  to  plant  the  crop  for  commercial  purposes,  consequently 
only  a  small  area  was  planted,  but  the  crop  proved  to  be  so  suc- 
cessful that  a  small  shipment  was  made  May  5th.  They  sold  for 
50  cents  per  bushel,  net.  The  early  varieties.  First  and  Best,  and 
Saxton's  Alpha,  produced  a  very  heavy  crop,  but  were  over 
before  any  were  placed  on  the  market.  Those  shipped  were  from 
the  Marrowfats.  The  yields  on  a  scale  of  10,  were  as  follows: 
First  and  Best,  10;  Saxton's  Alpha,  10;  White  Marrowfat,  9; 
Black  Marrowfat,  9 ;  Champion  of  England,  7 ;  Dwarf  Telephone, 
6 ;  Telephone,  6 ;  Tall  Sugar,  7. 

,  /  ONIONS. 

At  the  beginning  of  the  year  it  was  not  contemplated  that 
any  onions  should  be  grown  as  a  truck  crop,  consequently  only 
a  small  area  was  planted  in  sets  of  the  Red  Weathersfield,  early 
in  January,  for  table  use.  They  w^ere  heavily  fertilized  with 
stable  manure  and  later  with  cotton  seed  meal,  at  the  rate  of  500 
pounds  per  acre.  The  crop  was  highly  successful,  producing  at 
the  rate  of  86  bushels  per  acre.  No  special  effort  was  made  to 
produce  a  commercial  crop.  Onions  were  selling  'at  the  time, 
$1.50  per  bushel. 

TOMATOES— VARIETIES. 

Thirteen  varieties  of  tomatoes  from  home-raised  seed  were 
planted  in  hot-bed  February  23d  and  transferred  to  cold-frame 
April  15,  and  later  to  the  field.  May  10th.  The  varieties  are  as 
follows:  Acme  (home  seed),  Acme  (northern  grown),  Early 
Jewell  (northern  grown).  Early  Jewell  (northern  grown  seed), 
Beauty  (home  seed),  Beauty  (northern  grown  seed),  Ponierosa, 
Favorite,  Perfection,  Large  Yellow,  Paragon,  Honor  Bright, 
Stone,  Extra  Early  Dwarf  Red. 
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The  crop  produced  was  good,  both  as  to  quantity  and 
quality,  but  owing  to  the  small  area  devoted  to  each  variety  the 
yields  in  bushels  per  acre  was  not  obtained.  Several  duplicate 
experiments  of  home-raised  and  northern  grown  seed  were  con- 
ducted Jbutjhe  diJEerence  in  the  results  Avas  very  small. 

The  results  on  a  scale  of  10,  were  as  follows:  Acme  (home 
seed),  8;  Acme  (northern  seed),  8;  Early  Jewell  (home  seed), 
9;  Early  Jewell  (northern  seed),  8;  Beauty  (home  seed),  8; 
Beauty  (northern  seed),  8;  Ponderosa,  6;  Favorite,  5;  Perfec- 
tion, 6 ;  Large  Yellow,  4 ;  Paragon,  7 ;  Honor  Bright,  7 ;  Stone,  9 ; 
Extra  Early  Dwarf  Red,  8. 

The  Early  Jewell  (Chalk's  Early  Jewell),  which  is  sent  out 
by  Burpee,  and  tried  here  for  the  first  time  last  season,  proved 
again  to  be  a  magnificent  variety. 

The  following  new  varieties  were  sent  by  W.  A.  Burpee  & 
Co.,  for  trial : 

Crimson  Giant  Globe  Radish:  Appears  to  be  a  good  va- 
riety. 

Danish  Round  Head  Cabbage:  Proved  very  satisfactory; 
heads  small,  solid,  uniform. 

Early  Model  Beet :    Early  and  good. 

Nameless  Black  Red  Beet :  Later  than  the  above ;  good  size 
and  quality. 

Butterhead  Lettuce:    Unsatisfactory;  heads  soft  and  open. 

Express  Company 's  Lettuce :   Appears  to  be  good. 

New  Brittle  Ice  Lettuce :   Very  fine  and  solid,  crisp. 

Clark's  Early  Jewell  Tomato:    A  decided  acquisition. 

Spark's  Earliana  Tomato:    Early,  but  otherwise  ordinary. 

''Prolific"  Pea:    One  of  the  earliest  tested. 

Senator  Pea :  Pods  very  large  and  well  filled,  but  did  not 
produce  abundantly. 

English  Wonder  Pea :   A  new  dwarf  variety ;  promising. 

British  Wonder  Pea :   Similar  to  the  preceding. 

Halbert  Honey  Water  Melon :  Of  small  to  medium,  oblong, 
dark  green;  flesh  deep  red,  sweet;  in  all  respects  a  good  melon 
for  home  use ;  too  small  for  market. 

Pordhook  Famous  Cucumber:  No  doubt  a  valuable  acqui- 
sition. 
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The  above  constitutes  a  good  list  to  select  from,  for  any 
purpose  desired.  The  cream  of  the  list  is  about  as  follows: 
Alton,  Alexander,  Berenice,  Berckman's,  Carman,  Early  Til- 
lotson,  Elberta,  Galveston,  Greensboro,  Mamie  Ross,  Mountain 
Rose,  Old  Mixon  Free,  Oriole,  Smock  Free,  Thurber,  Triumph^ 
Waddell. 

Those  given  below  have  been  found  undesirable :  Summer 
Snow,  Gold  Dust,  Chair's  Choice,  Salway,  Fitzgerald,  Imperial, 
Cobler's  Indian,  Lemon  Cling,  Climax,  Colon,  Angel,  Governor 
Briggs,  Florida  Gem,  Bidwell's  Late,  Bidwell's  Early,  Albright's 
Winter,  Emma,  Stenson's  October,  Waldo,  Everbearing,  Heath's 
Late  White,  Deming's  September,  Klondyke,  Eaton's  Gold,  Sus- 
quehanna, Chinese  Cling,  Texas,  Early  Cream,  Rupley's,  Maggie 
Burt,  Early  China. 

PLUMS. 

Some  very  satisfactory  results  have  been  obtained  from  the 
plums  the  past  season,  but  confined  to  only  a  few  varieties.  The 
majority  of  the  trees  have  lately  been  dug  out  and  burned,  as 
many  had  died  during  the  season  and  nearly  all  showed  signs  of 
being  diseased.  Very  successful  results  were  obtained  from  the 
Abundance  variety,  which  bore  a  very  large  crop.  Several 
crates  were  shipped  to  Cincinnati  which  topped  the  market, 
bringing  $2.00  per  crate.  Other  varieties,  viz. :  Milton,  Chabot^ 
Poole's  Pride,  and  Cumberland,  did  well. 

APPLES. 

For  several  years  past  extensive  tests  of  all  the  many  com- 
mercial varieties  of  apples  have  been  made,  but  without  any 
decidedly  promising  results.  The  following  summer  varieties 
are  successful  and  their  culture  could  possibly  be  made  profit- 
able: Yellow  May,  Red  Astrachan,  Red  June,  Early  Harvest. 
Our  future  work  with  apples  will  be  principally  along  the  line 
©f  developing  kinds  peculiarly  adapted  to  this  climate. 

PEARS. 

The  pear  orchard  continues  promising;  the  trees  are  all  in 
a  healthy  and  vigorous  condition.  A  very  large  crop  was  ob- 
tained from  Leconte  the  past  season,  the  Kieffer  also  bore 
heavily.  The  Bartlett  is  also  very  promising.  The  Magnolia,  a 
new  variety,  is  also  doing  well. 


STRAWBERRIES. 

Variety  tests  of  strawberries  were  continued  the  past  sea- 
son, but  will  hereafter  be  discontinued  and  the  work  in  this  line 
devoted  to  fertilizer  tests,  and  demonstrations  in  commercial 
growing  and  shipping,  and  for  this  purpose  one-half  acre  was 
set  out  during  November,  the,  variety  being  used  being  Lady 
Thompson. 

FIGS. 

The  Celestial,  or  Celeste,  continues  to  give  excellent  results. 
The  Brown  Turkey  also  does  well.  Madeline  has  at  times  given 
good  crops,  but  is  too  tender  for  this  climate.  The  other  kinds 
that  have  been  grown  here  are  too  tender. 

COMMERCIAL  ORCHARD. 
One  acre  of  peaches,  consisting  of  Sneed,  Mamie  Ross  and 
Elberta,  has  recently  been  set  out,  the  object  being  a  demonstra- 
tion in  commercial  peach  growing.  Fertilizer  tests  will  also  be 
made  with  this  orchard.  Twenty  plum  trees,  of  the  Abundance 
variety,  were  also  set  out. 


THE  CANNING  BUSINESS. 
E.  J.  Watson. 

A  question  of  very  considerable  economic  importance  to  the 
farmers  of  the  State  is  that  of  utilizing  to  the  best  advantage 
and  profit  the  surplus,  or  otherwise  waste  products  of  the  farm, 
such  as  fruits  and  vegetables. 

To  can  these,  for  home  consumption  and  market;  to  raise 
a  supply  for  these  special  purposes,  and  to  eventually  build  up 
a  home  canning  industry,  is  one  of  the  most  promising  additions 
farmers  can  engage  in. 

To  gain  reliable  data,  to  encourage  work  in  tl;is  line  and  to 
disseminate  information,  the  Station  inaugurated  demonstration 
work  in  this  line  on  a  small  scale  the  past  season. 

To  build  and  operate  a  canning  business  on  large  com- 
mercial basis  belongs  to  the  domain  of  the  expert  with  ample 
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capital ;  but  fortunately,  there  are  means  and  methods  by  which 
any  small  farmer,  or  enterprising  individual,  whether  farmer  or 
not,  can  very  successfully  build  up  a  canning  business  for  him- 
self, provided  he  will  go  about  it  intelligently. 

The  outfit  the  Station  used  the  past  season  is  the  Kialto  • 
canner,  manufactured  at  Mt.  Pleasant,  Texas,  by  the  Rialto 
Canner  Company.  This  outfit  is  very  simple  in  construction  and 
operation,  and  can  be  purchased  for  $10.00.  There  are  also  other 
makes  that  are  inexpensive  and  satisfactory.  A  single  outfit  has 
a  capacity  of  300  2-pound  cans  and  200  3-pound  cans  per  day 
when  run  to  its  full  capacity.  Where  it  is  desired  to  increase  the 
capacity,  two  or  more  outfits  can  be  run  on  a  small  furnace,' 
built  of  either  brick  or  rock.  The  outfit  consists  of  a  specially 
constructed  galvanized  iron  boiler,  m^ade  to  fit  either  a  No.  7  or 
No.  8  cooking  stove;  a  basket,  or  carrier,  that  fits  inside  the 
boiler ;  can  tongs  and  soldering  irons.  This  is  a  very  simple,  yet 
economical  and  accurate  form  of  the  "open  process"  method  of 
canning. 

The  operation  of  the  outfit  is  very  simple  and  quickly 
learned,  and  the  principle  all  the  way  through  is  the  same  as 
that  followed  in  regular  canning  establishments. 


In  canning  tomatoes  the  first  step  is  to  scald  the  fruit  just 
sufficient  to  loosen  the  skin  so  that  it  can  be  slipped  off.  To  do 
this  we  use  a  large  iron,  kettle,  commonly  called  a  wash  pot.  The 
tomatoes  are  placed  in  a  cheap  tin  vessel,  holding  about  one- 
third  of  a  bushel,  that  has  been  punched  full  of  small  holes,  and 
dipped  into  the  boiling  water  and  allowed  to  remain  about  one 
minute,  or  until  the  skin  will  slip  readily.  The  fruit  is  then 
peeled,  sliced  and  filled  directly  into  the  empty  cans.  The  cans 
must  be  well  filled  for  good  results.  This  finishes  the  first  step. 
The  filled  cans  are  then  passed  to  the  second  stage  of  the  opera- 
tion. The  tops  of  the  cans  wiped  dry  with  a  clean  cloth,  the  cap 
placed  on  and  soldered  around  the  rim.  The  small  hole,  or  vent, 
in  the  center  of  the  cap  being  left  open.  Then  we  are  ready  for 
the  third  step,  that  of  exhausting— expelling  the  air  out  of  the 
cans.  This  is  accomplished  by  submerging  the  cans  in  the  boil- 
ing water  (in  the  boiler)  about  two-thirds  of  their  length.  They 
are  held  there  until  they  come  to  a  boil,  or  for  tomatoes,  ten 
minutes.    They  are  then  removed,  the  small  hole  in  the  center 
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of  the  top  closed  with  solder,  and  the  cans  are  then  completely 
submerged  in  the  boiling  water  and  boiled,  or  processed,  twenty 
minutes,  which  is  the  fourth,  and  last,  step  in  the  operation. 

Then,  summed  up,  the  different  steps  or  stages  of  the  com- 
plete operation  are  as  follows: 

(1)  Scalding,  peeling  and  filling;  (2)  wiping  and  soldering 
the  cans;  (3)  exhausting  and  tipping;  (4)  processing  or  cooking. 

The  scope  of  the  work  of  home  canning  is  almost  unlimited. 
The  canner  can  be  run  almost  constantly  from  May  until  No- 
vember. Beginning  in  May  with  all  kinds  of  berries  (especially 
strawberries  and  blackberries),  we  go  right  on  through  the  sum- 
mer with  vegetables  and  fruits  and  during  the  fall  with  sweet 
potatoes.  A  list  of  the  leading  fruits  and  vegetables  that  can 
be  successfully  put  up  are  as  follows:  Fruits— Strawberries, 
blackberries,  peaches,  plumbs,  pears,  apples,  figs.  Vegetables- 
Tomatoes,  beans,  okra,  sweet  potatoes.  Peas  and  corn  cannot 
be  very  successfully  canned  on  an  outfit  of  this  kind,  as  they 
require  a  higher  pressure  than  the  above,  and  for  this  purpose 
the  closed  kettle  is  necessary. 

Some  data  concerning  the  cost  of  running  this  outfit  was 
obtained  the  past  season,  and  our  figures  are  based  on  the  opera- 
tion of  two  canners,  giving  a  maximum  capacity  of  600  2-pound 
cans  (tomatoes)  and  400  3-pound  cans  (peaches  or  pears)  per 
day.   For  the  debit  side  we  have  as  follows :. 

(1)  Picking  and  delivering  fruit,  2  boys  at  60  cents  per 

day    1  on 

(2)  Scalding,  peeling,  filling,  2  boys  at  60  cents  per  day .  .  1  20 

(3)  Wiping  and  soldering,  1  man  at  $1  50  per  day   1  oO 

(4)  Processing,  1  man  at  $1  50  per  day   15^ 

(5)  600  2-pound  cans,  at  2  1-2  cents  each   15  OU 

^  Solder  for  the  cans  

Total  cost  per  day  $21  40 

Undoubtedly,  the  chief  value  of  an  outfit  of  this  kind  lies  in 
the  opportunity  afforded  of  utilizing  the  surplus  that  cannot  be 
profitably  shipped  to  market.  With  tomatoes  and  peaches,  and 
often  with  nearly  all  kinds  of  vegetables  and  fruits,  the  period 
wherein  profitable  shipments  can  be  made  comes  to  an  end  before 
the  crop  is  exhausted.  Therefore,  what  remains  need  not  be  lost, 
but  is  turned  into  a  nice  profit  by  canning. 
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For  tomatoes  put  up  the  past  season,  the  Station  received 
a  net  price  of  70  cents  per  dozen,  which  would  give  a  credit  as 
follows:  Six  hundred  2-pound  cans,  or  50  dozen,  at  70  cents 
per  dozen,  $35.00 ;  leaving  a  balance  of  $13.60  per  day.  For  the 
best  grade  of  peaches  put  up,  we  received  a  net  price  of  $1.75 
per  dozen.  These  were  put  up  in  a  syrup  made  of  high  grade 
sugar.  The  sugar  is  poured  into  warm  water  until  a  density  of 
10  Beaume  is  reached  and  the  cans  are  then  filled  with  the  syrup 
instead  of  clear  water.  Approximately  1 1-2  pounds  of  sugar 
was  used  to  each  dozen  cans,  and  the  3-pound,  or  peach,  cans  cost 
3  cents  each.  With  two  outfits  the  maximum  capacity  of  the 
3-pound  cans  in  putting  up  peaches  is  400  cans  per  day.  These 
are  put  up  with  the  same  labor  as  given  for  tomatoes  above,  and 
we  have  as  follows : 

(1)  For  labor  5  40 

(2)  400  3-pound  cans,  at  3  cents  each   12  00 

(3)  50  pounds  sugar,  at  6  cents  per  pound   3  00 

Total   $20  40 

On  the  credit  side  we  have  400  3-pound  cans  of  fancy 
peaches,  or  33  1-3  dozen,  at  $1.75  per  dozen,  giving  a  total  of 
$58.33  1-3. 

We  also  put  up  a  quantity  of  peaches  plain,  or  in  their  own 
juice;  these  do  not  require  any  sugar,  but  simply  clear  water. 
This  grade  mtist  be  sold  as  pie  peaches,  and  the  prices  are  about 
$1.00  per  dozen. 

Pears  are  put  up  the  same  as  the  peaches,  at  about  the  same 
cost.  The  prices  for  the  finer  grades  are  the  same  as  for  the 
peaches. 

We  found  that  the  pears  yielded  a  larger  profit  than  the  peaches, 
other  things  being  equal,  as  one  bushel  of  pears  filled  an  average 
of  24  3-pound  cans,  and  one  bushel  of  peaches  only  16  3-pound 

cans.   

Our  canning  work  this  season  was  only  preliminary,  but  per- 
fectly successful,  and  will  serve  as  a  basis  for  future  work  that 
should  yield  very  profitable  results. 
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LETTER  OF  TRANSMITTAL. 


Louisiana  State  University^ 
Opeice  of  Director  Experiment  Stations, 

Baton  Rouge,  La. 
Maj.  J .  G.  Lee,  Commissioner  of  Agriculture,  Baton  Rouge,  La. 
I         Dear  Sir:    I  hereby  transmit  for  publication  as  Station 
Bulletin  No.  82,  the  results  of  continued  work  on  the  ''Cattle 
Tick"  by  Prof.  H.  A.  Morgan,  who  has  given  this  subject  special 
attention  for  a  number  of  years.    Bulletins  51  and  56,  Second 
Series,  deal  with  the  results  obtained  prior  to  1898.    Since  then 
,  further  investigations  have  been  made  for  the  purpose  of  learn- 
ing the  period  of  incubation  of  tick  eggs  and  development  of  the 
ticks  during  each  month  of  the  year,  with  the  hope  of  discovering 
the  most  practical  plan  of  economically  eradicating  the  ticks 
from  the  pastures.    Professor  Morgan  has  successfully  demon- 
strated that  the  ticks  of  the  South  can  be  easily  controlled  and 
even  completely  eradicated  by  a  method  that  can  easily  be  put 
into  practice  on  any  place  in  the  State,  if  care  and  system  prevail, 
for  a  few  months.    This  discovery  of  a  simple  and  practical  plan 
of  getting  rid  of  the  ticks  without  the  use  of  dips  or  chemicals 
of  any  kind,  will  be  of  inestimable  value  to  the  South  if  the 
people  will  but  avail  themselves  of  the  opportunity  of  putting 
it  into  operation. 

It  is  not  only  a  question  of  dealing  with  the  fever  which 
hinders  the  importation  of  the  highly  bred  beef  animals  of  other 
.  parts  of  the  country  to  improve  our  herds,  but  it  is  a  question 
■of  great  importance  as  pertains  to  our  native  cattle. 

Observation  and  experiment  have  demonstrated  that  no 
animal  can  thrive  when  heavily  infested  with  ticks.  The  Experi- 
ment Station  has  shown  that  the  best  animals  can  not  be 
fed  so  as  to  make  profitable  returns  for  the  feed  consumed, 
while  the  animals  being  fed  are  heavily  infested  with  this  para- 
site.  Therefore,  aside  from  the  question  of  immunizing  improved 


4 


breeds  of  animals,  the  tick  is  the  greatest  menace  to  the  profit- 
able raising  and  feeding  of  our  native  cattle. 

It  is  to  be  hoped  that  the  people  of  the  South  will  realize  the 
possibilitv  of  eradicating  this  disease-carrying  tick,  and  per- 
sistently push  tbe  work  of  extermination  till  there  shaU  be  no 
Texas  fever"  quarantine  line  in  the  United  States.  If  this  end 
can  be  accomplished,  and  it  is  easily  within  the  range  of  possi- 
bility, the  Soutb  will  become  a  great  stock-producing  section. 
Viewed  in  this  light  this  bulletin  may  justly  be  considered  one  of 
the  most  valuable  yet  published  on  this  extremely  important 
question. 

Professor  Morgan  has  recently  severed  his  connection  with 
the  Louisiana  stations  to  become  Director  of  the  Tennessee  sta- 
tion. It  is  unfortunate  for  Louisiana  to  have  to  lose  the  services 
of  a  man  so  familiar  with  every  phase  of  this  great  question,  but 
we  shall  still  have  his  services  in  a  broader  field  in  aiding  to  make 
this  a  question  for  the  whole  South  to  solve. 

Very  respectfully  submitted, 

W.  R.  DODSON,  Director. 


THE  TEXAS  FEVER  GATTLE  TICK  SITUA- 
TION. 


Outside  of  the  iiiimediate  Gulf  Coast  region,  which  is  menaced 
by  the  prevalence  of  charbon  (anthrax),  horse 
IN  GENERAL,  flies,  and  mosquitoes,  there  is  no.  serious  obstacle 
to  profitable  beef  and  dairy  production  in  the 
South  other  than  the  North  American  Texas  fever  cattle  tick 
(Boophilus  anntilatus).  This  fever-conveying  parasite  of  cattle 
has  effectually  discouraged  and  suppressed  attempts  to  develop 
generally  the  beef  and  dairy  industries  of  the  tick-infested  areas. 
It  has  been  a  millstone  about  the  necks  of  those  who  have  en- 
gaged in  the  cattle  business,  and  is  in  a  great  measure  responsible 
for  the  reluctance  with  which  many  farmers  accept  the  gospel  of 
diversification.  This  tick  inflicts  a  double  tax  upon  cattle.  Aside 
from  being  the  conveyor  of  the  death-producing  and  life-sapping 
germ  of  Texas  fever,  its  habits  and  development  are  such  that 
upon  permanent  pasture  areas  ticks  become  so  enormously  abun- 
dant as  to  check  tlie  growth  and  maturity,  and  the  development  of 
the  beef  and  dairy  possibilities,  of  the  animals  they  infest.  These 
<!Gmbined  effects  make  the  cattle  business  hazardous  and  have 
forced  many  farmers  to  abandon  cattle  raising  in  spite  of  the 
fact  that  the  Bermuda,  carpet  grass  and  Lespedeza  pastures  of 
the  area  involved  are  not  excelled  for  grazing  purposes  even  by 
the  blue-grass  and  other  famous  pasture  regions  above  the  quar- 
antine line. 

-Great  relief  was  felt  a  few  years  ago  when  some  of  the  experi- 
ment stations  of  this  country  worked 
IMMUNITY  AND        out.  to  a  practical  degree  at  least,  a  way 
BLOOD  INOCULATION,    of  successfully  immunizing,  by  blood 

inoculation,  cattle  susceptible  to  Texas 
fever.  This  achievement  brought  fresh  courage  to  the  farmers  of 
the  tick-infested  area,  especially  to  those  who  have  real il zed 
what  it  would  mean  for  the  agricultural  interests  of  the  South 
to  have  some  form  of  cattle  raising  an  integral  part  of  every 
well-organized  farm.    With  inoculation,  the  penduhmi  of  confi- 
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dence  swung  too  far  the  other  way ;  not  because  of  any  lack  of 
merit  in  the  plan  of  immunization,  but  because  persons  unfa- 
miliar with  the  complications  of  the  whole  tick  situation  made 
investments  confident  that  the  fever  phase  of  the  question  was  the 
main  one  and  that  blood  inoculation  solved  it.  Recent  experiences 
prove  that  the  fever  germ  becomes  more  virulent  if  perpetuated 
in  ticks  bred  upon  recently  immunized  or  partially  susceptible 
animals,  and  that  the  so-called  native  animals,  usually  accepted 
as  naturally  immunized,  when  reduced  in  flesh  from  intense  in- 
festation of  ticks  of  the  virulent  type,  or  from  other  causes,  show 
more  or  less  distinct  symptoms  of  Texas  fever.  These  facts, 
coupled  with  the  one  that  an  immunized  mother  transmits  little  if 
any  immunity  to  her  offspring,  multiply  the  complexity  of  the 
problems.  Blood  inoculation  has  given  very  satisfactory  insur- 
ance against  the  death  of  imported  non-immune  animals,  but  it 
does  not  insure  the  feeder  against  the  failure  of  his  animals  to 
make  profitable  gains  when  he  attempts  to  utilize  the  infested 
pastures  of  his  farm  with  or  without  supplemental  concentrates,, 
utilizing  the  by-products  of  some  of  the  South 's  staple  crops. 

Through  the  efficient  efforts  of  the  Bureau  of  Animal  Industry 

of  the  United  States  Department  of 
NATIONAL  QUARANTINE.    Agriculture,  working  in  co-operation 

with  the  States  bordering  the  north- 
ern tick  boundary,  the  spread  of  the  tick  has  been  limited 
and  the  area  infested  considerably  reduced.  A  vigorous 
quarantine  has  been,  inaugurated  and  maintained,  and  during 
the  major  part  of  the  year  no  animals  are  allowed  to  pass 
from  below  the  quarantine  line  except  for  the  purpose  of  im- 
mediate slaughter.  The  necessity  for  quarantine  restrictions  no 
one  questions.  The  annual  saving  to  the  country  by  the  pro- 
tection it  maintains  is  difficult  to  estimate,  but  the  embargo 
peculiarly  emphasizes  the  magnitude  of  the  tick  problems  and 
the  demand  for  a  practical  remedy.  The  Southern  breeder  nat- 
urally asks  the  question  if  the  time  will  not  come  when  animals 
other  than  those  for  immediate  slaughter  will  be  in  demand  north 
of  the  quarantine  line,  and  if  the  prize  ring  of  the  national 
beef  and  dairy  shows  is  always  to  remain  closed  to  the  products 
of  his  breeding  and  feeding  skill.    If  this  be  so,  the  problem) 
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warrants  an  earnest  effort  on  the  part  of  every  farmer  living  in 
the  infested  area  to  eradicate  the  fever  tick  from  this  country. 
Extermination  is  not  impossible,  but  it  can  not  be  accomplished 
without  careful  study  and  intelligent  co-operation. 
Experiments  conducted  in  this  and  other  States  warrant  the  fol- 
lowing conclusions  upon  the  fever  side  of  the 
SUMMARY— I.    cattle  tick  situation  : 

1.  -The  cattle  tick  (Boophilus  annulatus) 
is  the  only  species  in  the  United  States  capable  of  conveying  the 
Texas  fever  germ  from  one  animal  to  another  (cattle). 

2.  The  degree  of  virulence  of  the  fever  germ  transmitted 
by  individual  ticks  depends  to  a  very  great  extent  upon  the 
susceptibility  of  the  animals  upon  which  the  immediate  progenit- 
ors of  these  ticks  were  developed.  Hence,  an  animal  recently  im- 
munized (by  blood  inoculation)  will  suffer  less  from  tick  fever 
if  pastured  with  a  number  of  native  cattle  than  if  permitted  to 
collect  seed  ticks,  the  immediate  offspring  of  those  developed 
upon  this  inoculated  animal.  The  offspring  of  cattle  ticks  de- 
veloped a  few  generations  on  horses  and  mules,  in  the  blood  of 
which  the  germ  becomes  innocuous,  are  non-transmitters  of 
fever.  These  conditions,  together  with  incorrect  identifications, 
account  for  the  belief  of  some  stock  owners  that  ticks  do  not 
transmit  Texas  fever. 

3.  It  is  possible  to  give  a  marked  degree  of  immunity  by 
hypodermic  injections  of  fresh  defibrinated  blood  (1  to  5  c.  c.) 
from  a  non-susceptible  tick-infested  animal  or  by  gradual  and 
limited  artificial  application  of  young  ticks  (seed  ticks),  the 
product  of  old  ticks  developed  on  animals  which  have  had  Texas 
fever  either  from  inoculation  or  from  tick  infestation. 

4.  Young  animals  suffer  less  during  immunization  than 
older  ones,  unless  changes  in  dentition  disqualify  them  for  the 
range,  in  which  case  judicious  feeding  must  be  resorted  to.  In 
fact,  during  the  fever  period  (sixty  days)  animals  should  be 
placed  upon  a  nutritious,  well  balanced  ration. 

5.  With  higher  priced  animals  it  is  better  to  inoculate  the 
calves  at  from  six  to  nine  months  old  than  to  permit  promiscuous 
tick  infestation,  and  consequent  serious  check  in  development 
when  a  week  or  more  old,  as  is  the  case  with  calves  dropped  upon 

'  infested  pastures. 


THE  ERADICATION  OF  THE  TICK  BY  A  PAS- 
TURE ROTATION  SYSTEM. 


There  are  five  species  of  ticks  found  upon  cattle  in  Louisi- 
ana which  the  stock  raiser  might  experience  some  difficulty  in 
differentiating :  the  North  American  Texas  fever  tick  (Boophilus 
anmdatvs),  the  lone  star  tick  (Amhlyomma  americanum),  the 
dog  tick  (Dennacentor  elcctus),  the  net  tick  (Dennacentor 
reticulaUis),  and  the  castor  bean  tick  (Ixodes  ricinus).  The  first 
is  the  only  one  which  should  give  the  breeder  any  concern,  but 
persons  not  familiar  with  the  specific  differences  have  confused 
the  habits  and  development  of  the  fever  tick  with  those  of  the 
lone  star,  dog  and  net  ticks.  While-  the  habits  (except  in  selec- 
tion of  hosts)  and  development  of  all  these  species  are  very 
similar  up  to  attachment  to  host  animals  in  the  seed  tick  condi- 
tion of  each,  there  is  a  very  marked  difference  in  habits  and 
development  of  the  fever  tick  and  the  three  other  species  from 
the  period  just  before  the  first  molt  to  the  fully  mature  and 
engorged  females.  The  fever  tick  remains  upon  its  host  through- 
out the  molting  periods  up  to  engorgement,  while  the  other 
species  drop  from  their  hosts  just  prior  to  each  molt.  The  latter 
habit  greatly  prolongs  the  life  cycles  of  the  lone  star,  dog  and 
net  ticks,  even  to  as  much  as  ten  months  or  a  year,  and  in  con- 
sequence reduces  the  numbers  to  such  an  extent  that  they  are 
not  in  any  sense  serious  pests. 

As  the  pasture  rotation  remedy  for  the  Texas  fever  tick  is  based 
upon  a  study  of  the  life  history  and  habit,  a 
LIFE  CYCJ_E  OF    jroneral  statement  of  the  development  of  this 
FEVER  TICK.     spccics  is  given  in  order  that  the  plan  pro- 
posed  for   its   extermination   may  be  more 
clearly  understood. 

The  fully  engorged  females  (that  stage  most  commonly  ob- 
served upon  animals)  detaches  itself  from  its  host,  drops  to  the 
ground,  and  deposits  ms  many  as  3,000  eggs.    The  number  of 
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eggs  laid  by  individual  ticks  and  the  time  required  to  deposit 
them  vary  with  the  food  and  temperature  conditions.  In  sum- 
mer, with  food  conditions  normal,  even  more  than  3,000  eggs 
may  be  deposited  in  a  few  days ;  in  late  fall  and  winter  as  long 
as  a  month  or  more  may  be  consumed  in  laying  half,  and  less 
than  half,  of  the  eggs  a  tick  of  the  same  size  would  deposit  in 
summer.  Eggs  laid  in  summer  hatch  in  from  twenty  to  thirty 
days,  while  those  deposited  in  late  fall  and  winter  months  may 
not  hatch  until  the  following  March  or  April.  On  hatching,  the 
ticks  are  called  ''seed  ticks"  in  distinguishing  them  from  the 
''yearling"  ticks  (stage  after  first  and  second  molts)  of  the 
lone  star  and  dog  tick  species,  which  may  collect  upon  a  person 
in  walking  through  a  pasture  or  woodland,  or  from  the  same 
stages  of  the  fever  tick  found  upon  cattle.  The  seed  ticks  bunch 
in  an  exceedingly  local  manner  upon  grass  and  twigs  of  weeds 
and  shrubs,  and  there  await  the  passing  of  some  animal  to  which 
they  attach.  These  seed  ticks  possess  remarkable  vitality  in 
that  they  may  remain  in  a  pasture  as  long  as  two  months  in 
summer  and  over  six  in  winter  before  perishing  in  case  no  host 
animal  should  pass  and  collect  them.  On  being  collected  by  a 
host  animal  the  young  ticks  soon  attach  themselves  and  begin 
their  parasitic  life.  The  time  required  to  develop  (molts  twice) 
upon  cattle  is  important  in  connection  with  the  remedy  sug- 
gested. During  the  midsiunmer,  full  engorgement  of  the  mature 
tick  ranges  from  nineteen  to  thirty  days  after  attachment,  while 
in  late  fall  and  winter  the  cycle  of  development  upon  cattle  is 
usually  a  few  days  longer,  ranging  from  twenty-eight  to  forty 
days. 

From  the  foregoing  it  will  he  seen  that  the  female  ticks  dur- 
ing the  egg  laying  period,  the  eggs,  and  the  young  ticks  (seed 
ticks)  prior  to  attaching  to  animals,  are  to  he  found  on  the  ground 
of  pasture  fields  and  not  on  animals;  while  the  remaining  stages- 
seed  ticks  after  attachment,  stage  after  first  molt  and  stage  after 
second  molt  to  engorgement  of  females — are  consecutively  de- 
veloped upon  the  anim,als,  and  at  no  time  upon  the  ground,  grass, 
weeds  or  shruhs  of  the  pasture. 
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In  the  study  of  the  development  of  the  Texas  fever  cattle  tick  dur- 
ing the  summer  months  it  was  found 
DATA  AND  that  the  time  required  for  seed  ticks 

PASTURE  ROTATION,  after  infesting  animals  to  mature  intv> 
REMEDY  I.— (a).  engorged  females  and  drop  to  the  ground 
for  egg  deposition  was  a  little  less  than 
the  time  required  for  a  female  after  dropping  to  lay  eggs,  and 
these  eggs  to  hatch.  Therefore  infested  animals  might  be  cleaned 
of  ticks  by  being  placed  in  a  tick-free  field,  upon  which  to  drop 
all  their  ticks  before  eggs,  from  females  dropped  the  day  tht^ 
animals  were  placed  in  the  pasture  would  hatch.  The  iimi 
between  the  dropping  of  the  ticks  and  possible  reinfestation  was 
of  too  short  duration  for  this  plan  to  be  practicable  in  the  face  of 
slight  developmental  variations  due  to  changes  in  temperature  or 
other  conditions.  Experiments  were  conducted  in  order  to  de- 
termine if  a  wider  range  of  time  between  these  important  sug- 
gestive remedial  periods  did  not  exist  and  thus  develop  a  remedy 
easily  within  the  range  of  the  average  farm  operations  of  the 
State.  Continuing  the  breeding  experiments  through  every  month 
in  the  year,  it  was  found  that  eggs  deposited  the  latter  part  of 
November  and  in  December,  January,  and  February,  did  not 
hatch  until  late  iMarch,  April,  or  early  May,  and  that  the  longest 
period  of  development  of  the  tick  (from  seed  tick  to  full  engorge- 
ment and  period  of  dropping)  upon  cattle  during  these  months 
v/as  forty  days,  thirty-five  being  in  most  cases  ample  for  the  de- 
velopment and  dropping  of  every  tick.  It  thus  became  easily  pos- 
sible to  place  infested  animals  upon  tick-free  areas  during  late 
November,  December,  and  Januajy,  have  them  drop  every  tick, 
and  run  no  risk  of  reinfestation,  as  eggs  did  not  hatch  under  the 
prevailing  temperature  of  these  months. 

The  next  phase  in  the  development  of  a  practical  remedy  was  the 
determining  of  the  length  of  time  neces 
DATA  AND  gary  to  starve  ticks  out  of  a  pasture 

PASTURE  ROTATION,    ^hcn  all  hosts  (cattle,  horses  and  mules> 
REMEDY  I.— (b).       were  excluded.    Experiments  during  the 
summers  from  1897  to  1904,  inclusive, 
showed  that  about  one  month  was  necessary  for  the  laying  and 
hatching  of  eggs  and  that  seed  ticks  could  endure  as  long  as  two 
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months  in  summer  without  food.  For  example,  if  all  hosts  of  the-^ 
cattle  tick  were  removed  from  a  pasture  on  June  1  this  pasture 
would  be  tick  free  by  early  October. 

The  fall  and  winter  months,  though  a  decidedly  opportune 
period  for  ridding  animals  of  ticks,  were  found  least  effective  as 
a  period  for  cleaning  pastures  by  excluding  cattle  tick  hosts. 
Eggs  deposited  in  late  fall  may  not  hatch  until  the  next  March 
or  April,  and  seed  ticks  may  live  without  food  from  late  Sep- 
tember until  the  middle  of  the  following  April.  It  will  thus  be- 
seen  that  more  time  is  required  during  the  late  fall  and  winter 
months  to  deposit  and  hatch  tick  eggs  or  to  starve  out  seed  ticks, 
than  is  necessary  during  midsummer  to  effect  both  operations. 

With  this  information  a  remedial  application  may  be  per- 
fected to  meet  the  conditions  upon  the  farms  or  plantations  of 
the  South.  Pastures  may  be  divided  so  that  from  a  portion  of 
them  all  animals  (cattle,  horses  and  mules)  upon  which  the  Texas 
fever  cattle  tick  develops  may  be  excluded  from  June  1  until  late 
fall  in  order  that  the  animals  when  cleaned  of  ticks  may  have  a 
tick-free  field  in  which  to  be  placed.  To  be  cleaned  the  animals- 
may  be  placed,  not  earlier  than  the  middle  of  November,  in  a  corn 
or  cotton  field  from  which  the  crop  has  been  removed,  and  there 
kept  until  the  ticks  have  dropped  (thirty-five  or  forty  days).  In 
no  case  should  they  have  access  to  the  pasture  from  which  they 
have  just  been  taken,  as  animals  may  become  infested  during  a 
warm  spell  of  the  winter  months  with  seed  ticks  which  hatched 
in  September  or  early  October.  (Seed  ticks  hatched  September 
29,  1903,  remained  alive  without  food  until  April  10,  1904).  As- 
soon  as  all  ticks  are  dropped  the  animals  may  be  removed  to 
the  tick-free  field,  or  they  may  rem^ain  longer  without  danger  of 
reinfestation  if  the  corn  or  cotton  field  provides  sufficient  pastur- 
age. Not  later  than  February  they  should  be  placed  in  the  tick- 
free  field  to  be  fed  the  hay  crop  gotten  from  this  area  the 
previous  season.  Upon  this  tick-free  area  they  may  be  kept  until 
sufficient  time  has  elapsed  to  destroy  the  ticks  by  starvation  in 
the  pasture  from  which  they  were  removed  into  the  corn  or  cottoQ 
field  the  fall  previous. 
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It  should  be  remembered  that  not  all  farms  nor  all  fields  of  in- 
dividual farms  lying  below  the 
''FEED -LOT"    METHOD.  OF    national  quarantine  line  are  in- 
RIDDING  CATTLE  AND  OF    fested  with  the  fever  tick.  Par- 
CLEANING  PASTURES  DUR-    ishes   of   Louisiana  devoted  to 
ING  SUMMER.   REMEDY  li.    sugar  caue  and  rice  culture  are 

practically  free  from  ticks. 
Many  cotton  plantations  are  also  exempt,  and  those  parts  of  all 
farms  upon  which  no  cattle  have  been  from  June  1  until  October 
1.  or  later,  are  also  tick-free.  These  areas  may  be  advantageously 
used  in  eradicating  the  fever  tick  from  contiguous  ones. 

The  ''feed-lot"  method  of  cleaning  cattle  is  based  upon  the 
fact  that  the  parasitic  period  (from  attachment  as  seed  tick  to 
dropping  to  ground  as  a  fully  engorged  female)  of  the  fever  tick 
is  not  more  than  forty  days;  less  in  summer.  In  this  method 
a  portion  of  ground  is  set  apart,  half  of  which  is  of  sufficient 
size  to  accommodate  the  number  of  cattle  on  hand.  The 
area  selected  should  be  convenient  to  plenty  of  feed  and  water. 
Surround  and  divide  the  lot  with  a  double  fence  (eight  to  ten 
feet  space).  Feed  the  cattle  for  twenty  days  on  one  side, 
then  remove  them  to  the  other  for  fifteen  or  twenty  days  longer. 
Every  tick  will  have  dropped,  and  the  cattle  may  then  be  placed 
upon  such  field  or  pasture  as  may  be  tick-free  and  available.  By 
this  method  entire  farms  may  be  cleaned  during  a  summer  period 
of  not  exceeding  four  months.  In  the  early  spring  select  a  field 
with  water  and  shade  available  to  be  devoted  to  broadcast 
sorghum,  corn  or  millet,  or  all  three.  On  June  1  fence  off  the 
feed-lot  (within  the  forage  field),  in  which  place  all  the  cattle 
of  the  farm,  and  feed  and  rotate  as  described  above  for  forty 
days.  At  the  end  of  this  period  the  cattle  may  be  turned  into 
the  field  of  sorghum,  millet  or  corn  and  there  pastured  until 
October  15  or  November  1,  by  which  time  all  fever  ticks  upon 
the  entire  property  outside  of  the  feed-lots  will  have  perished. 

After  the  animals  are  removed  the  feed-lots  should  be  im- 
mediately plowed  and  thoroughly  cultivated,  and  their  edges 
<'ompk^tely  sprayed  with  crude  petroleum,  zenoleum  solutions,  or 
otlier  substances  destructive  to  tick  life. 
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1.  The  North  American  cattle  tick  has  been  bred  upon  cattle, 
horses  and  mules.    Horses  and  mules  are  not 

SUMMARY— ii.  continuously  infested  when  upon  ticky  pastures 
as  are  cattle. 

2.  Sheep  and  goats  run  upon  pastures  scatter  bunches  of 
seed  ticks  and  reduce  possible  infestation  of  cattle  upon  the 
same  pastures. 

8.  The  excessive  tax  of  gross  infestation  of  ticks  is  not  only 
shown  by  the  great  loss  of  flesh  of  animals  attacked,  but  in  the 
slower  development  of  ticks  on  animals  intensely  infested. 

4.  In  connection  with  the  two  pasture  methods  suggested 
for  the  eradication  of  the  fever  tick,  the  periods  of  greatest  impor- 
tance in  the  life  of  this  tick  are,  (1)  the  combined  egg  laying  and 
incubation,  which  takes  place  upo7i  the  ground  of  the  pasture, 
and  (2)  the  development  of  the  tick  upon  cattle  (from  tlie  time 
the  seed  ticks  are  collected  from  the  pasture  and  attach,  through 
the  two  molting  periods,  to  the  engorgement  and  dropping  of 
the  females).  Eggs  hatch  readily  in  from  twenty -to  thirty  days 
from  May  until  early  October.  Those  deposited  in  the  latter  half 
of  November,  in  December,  January,  February,  and  early  March, 
hatch  in  April  and  May ;  earlier  in  exceptionally  open  winters. 
Ticks  develop  upon  cattle  in  from  about  nineteen  to  thirty  days 
in  summer,  and  the  longest  winter  development  upon  cattle  was 
found  to  be  forty  days. 

5.  More  eggs  as  a  rule  are  deposited  in  summer  than  in 
winter.  Many  females  succumb  to  the  cold  before  depositing 
half  as  many  eggs  as  females  of  the  same  size  would  deposit  in 
summer. 

6.  Seed  ticks  possess  remarkable  vitality,  having  been  found 
to  be  able  to  exist  without  food  as  long  as  two  months  in  summer 
and  over  six  in  late  fall,  winter,  and  early  spring. 

7.  From  a  study  of  the  life  and  habits  of  the  fever  tick, 
two  plans  have  been  developed  for  its  eradication  :  (1)  a  pasture 
rotation  system,  utilizing  June,  July,  August,  September,  and 
October  to  starve  out  the  tick  from  pastures  by  excluding  cattle, 
horses,  and  mules ;  (2)  the  adoption  of  the  feed-lot  method  within 
a  sorghum,  corn,  millet  or  other  forage  field  conveniently  located 
for  water  and  shade. 

8.  Animals  south  of  the  quarantine  line  may  an.y  time 
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during  the  year  be  absolutely  cleaned  of  ticks  in  forty  days  or 
less  by  the  feed-lot  method. 

9.  Seed  ticks  hatched  in  late  September  and  October, 
living  as  they  can.  as  long  as  six  months,  may  infest  cattle  during 
any  warm  spell  from  late  September  until  April, 

10.  While  a  number  of  substances  are  of  great  value  in 
reducing  tick  infestation  of  animals,  they  are  attended  with  some 
loss,  considerable  expense,  and  much  worry,  and  can  not  be  re- 
lied upon  for  complete  eradication  except  when  associated  with 
the  pasture  rotation  remedy.  Many  substances  used  to  lessen  tick 
infestation  irritate  the  skins  of  animals  and  lengthen  the  period 
of  development  of  ticks  which  survive  the  effect  of  the  applica- 
tion. 


During  the  summer  of  1904  the  writer  had  the  opportunity 
of  testing  on  a  large  scale  the  plans  of  eradicating  ticks  as  set 
forth  in  this  bulletin  upon  the  property  of  ]\Ir.  August  Mayer, 
^'  hreveport.  La.  In  corresponding  with  ]\Ir.  Mayer  relative  to 
the  results,  we  have  received  the  following  letter,  which  Mr. 
flayer  has  kindly  permitted  us  to  publish: 

LETTER  EKOM  MR.  AUGUST  MATER. 

" '  Shreveport,  La.,  April  20,  1905. 

-Prof.  H.  A.  Morgan— 

"My  Dear  Sir:  With  the  advent  of  the  boll  weevil  the 
problem  of  the  total  eradication  of  the  fever-transmittiucr  cattle 
tick  f  rom  the  pastures  of  the  South,  especially  from  those  of 
the  farm,  has  become  of  the  greatest  importance.  Next  to  the 
problem  of  maintainino;  American  supremacy  in  the  production 
of  cotton  in  spite  of  the  boll  weevil,  there  is  no  problem  facing 
the  Southern  people  today  of  greater  consequence  than  the  one 
■dealing  with  the  eradication  of  the  cattle  tick  (Boophilus  annu- 
latus)  from  the  United  States.  Indeed,  it  may  be  said  that  the 
damage  done  annually  by  the  cattle  tick  at  present  exceeds  that 
wrought  by  the  boll  weevil,  and  this  enormous  loss,  amounting 
perhaps  to  more  than  one  hundred  million  dollars,  has  been 
suffered  for  many  years. 

"To  explain  by  a  concrete  example  how  formidable  a  bar- 
rier the  fever  tick  is  to  a  profitable  cattle  industry  on  the  farms 
•of  the  South.  T  may  cite  my  own  struggles  in  the  building  up  of 
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51  herd  of  full-blooded  cattle.  After  expending  over  ten 
thousand  dollars  in  the  importation  of  registered  non-immune 
stock,  and  battling  with  the  fever  tick  for  several  years, 
to  have  the  cattle  survive  and  become  reproductive,  experienc- 
ing losses  by  deaths  in  the  herd  from  tick  fever  representing  in 
the  aggregate  over  two  thousand  dollars,  and  further  outlays 
■of  several  thousand  dollars  for  extra  feed,  care,  etc.,  all  charge- 
able to  the  cattle  tick,  I  saw  almost  no  hope  for  success  in  my 
enterprise.  Grave  thoughts  of  surrender  to  the  tick  crowded 
my  mind.  And  had  it  not  been  for  the  knowledge  gained  from 
your  exepriments,  in  the  nick  of  time,  and  your  kind  assistance 
in  my  last  stand  against  the  tick,  my  attempt  to  raise  fine  cattle 
profitably  on  the  richest  soil  in  the  world  would  have  proved  a 
failure.  How  well  we  succeeded  by  your  'feed-lot'  method  in 
freeing  my  herd  of  cattle  completely  from  the  ticks  and  restoring 
new  life  and  vigor  to  them,  I  am  only  too  happy  to  testify. 
Your  experiments  have  proved  to  my  entire  satisfaction  that  the 
■cattle  tick  need  have  no  terrors  for  him  who  informs  himself 
thoroughly  of  its  habits  and  life  history  and  follows  out  your 
plans  for  its  control  and  eradication. 

''At  the  same  time,  I  wish  to  sound  a  note  of  warning  to 
my  fellow-farmers  below  the  quarantine  line,  especially  to  those 
owning  rich  pasture  lands  capable  of  carrying  a  comparatively 
large  number  of  animals  per  acre,  to  take  it  at  once  for  granted 
that  the  fever  tick  and  a  profitable  cattle  industry  are  antago- 
nistic propositions.  However,  until  the  tick  has  been  completely 
•eradicated  from  the  United  States — a  thing  quite  possible — it 
is  only  the  course  of  wisdom  to  see  to  the  thorough  immunization 
of  all  cattle  destined  to  live  below  the  fever  line,  even  if  some 
of  our  pastures,  or  all  of  those  belonging  to  the  more  progress- 
ive individuals  in  communities  here  and  there,  are  tick-free. 
But  after  thorough  immunization  the  cattle  should  be  kept  free 
from  ticks  in  order  to  obtain  good  results.  Pursuing  such  a 
course,  one  will  succeed  in  adding  to  his  calling  a  branch  of 
agriculture  at  once  profitable,  enjoyable,  and  ennobling  to  the 
highest  degree. 

"Sincerely  yours, 

"August  Mayer." 
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RESULTS  OF  FURTHER  EXPERIMENT  WITH  NODULE-DISEASE  OF 
THE  INTESTINES  OF  SHEEP. 

^^BARE  LOr^  METHOD  OF  RAISING  LAMBS. 


By  W.  H.  DALRYMPLE. 


For  several  seasons  past,  the  Veterinary  Department  of  this 
Station  has  been  conducting  experiments  in  connection  with 
''nodule-disease  of  the  intestines  of  sheep" — a  parasitic  ailment 
which  seems  to  be  quite  general  over  the  entire  country — with 
the  view  of  ascertaining,  if  possible,  some  practical  method  by 
which  infection  (a  parasite:  the  Oesophago stoma  columhianum) 
might  be  eliminated  from  pastures. 

Experiments  previously  undertaken,  and  recorded  in  Bul- 
letin No.  79  (Second  Series),  went  to  show  that  when  sheep 
suffering  from  this  disease  were  placed  upon  a,  hitherto,  clean 
pasture  and  allowed  to  remain  on  it  for  some  time,  the  latter 
became  contamiiiated,  as  was  afterwards  proved  by  the  fact  that 
clean  lambs,  when  permitted  to  occupy  this  pasture,  contracted 
the  disease;  while  other  lambs,  born  and  raised  under  similar 
conditions,  up  to  weaning,  but  not  placed  on  the  pasture,  did  not 
become  affected;  which  was,  in  each  instance,  verified  by  post 
mortem  examination.  Also,  that  when  the  infected  pasture  was 
plowed  up,  and  cropped  for  one  season,  infection  was  destroyed, 
ss  was  later  proved  by  placing  on  it  other  clean  lambs,  and 
which,  on  autopsy,  showed  no  sign  of  nodules  whatever. 

We  allude  to  these  previous  results,  all  of  which  have  been 
fully  recorded  in  the  Bulletin  above  mentioned,  as  prefatory  to 
those  of  the  experiment  to  be  given  in  these  pages. 

It  was  found  that  when  endeavoring  to  raise  clean  lambs  for 
the  previous  tests,  we  were  doing  so,  notwithstanding  the  fact 
(>f  their  mothers  being  severely  affected  with  nodule-disease.  And 
while  our  object  at  the  time  was  to  obtain  sound  lambs  to  test  the 
matter  of  pasture  infection,  it  occurred  to  us  that  if  some  easy 
and  practical  method  could  be  adopted  by  which  lambs  could  be 
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raised,  until  weaned,  along  with  their  nodule-diseased  mothers., 
and  remain  free,  or  practically  so,  from  the  parasite,  it  would  be- 
a  considerable  boon  to  those  flockmasters  whose  breeding  ewes^ 
were  infested,  and  likely  to  afterwards  transmit  the  disease  to- 
their  progeny,  through  the  medium  of  the  pasture,  under  or- 
dinary conditions. 

Having  shown  by  previous  experiments  that  the  parasite,  in 
some  form,  evidently  passes  from  the  diseased  ewe  to  the  pasture,. 
and  is,  subsequently,  picked  up  by  the  lamb  while  grazing,  we 
thought  it  feasible  to  presume  that  if  no  grazing  should  be- 
provided,  the  lambs  would  escape  infestation  by  the  nodule-dis- 
ease worm.  Consequently,  a  "bare-lot"  method  suggested  itself,, 
and  was  adopted,  and  provision  made  for  soiling  (feeding  cut 
green  food  in  the  lot)  the  sheep  and  lambs  until  the  latter  should 
be  separated  from  their  dams,  when  they  could  either  be  fed  and 
fattened  for  the  market  in  this  way  or  placed  upon  a  clean 
pasture. 

The  lot  in  which  the  experiment  was  conducted  (see  illus- 
tration) was  prepared  by  hoeing,  and  the  grass  raked  and  re- 
moved, so  as  to  obtain  a  bare  earth  surface  and  leave  nothing  on 
it  that  would  induce  the  lambs  to  pick  from  the  ground.  The- 
space  occupied  was  eighty-four  feet  long  by  thirty-nine  feet  wide, 
and  it  was  fenced  round  by  wire  netting,  so  as  to  protect  the  ewes- 
and  lambs  from  the  possibility  of  being  preyed  upon  by  enemies, 
such  as  wandering  dogs.  The  lot,  in  short,  was  made  to  represent, 
as  nearly  as  possible,  a  bare  space  around  the  farmstead,  which, 
probably,  already  existed,  or  which  could,  without  much  trouble, 
be  made  to  meet  the  requirements,  by  plowing  and  harrowing,  and' 
enclosing  by  a  fence.  The  size  of  such  lot,  or  lots,  to  be  accord- 
ing to  the  room  required  by  the  ewes  and  lambs. 

The  surface  of  the  enclosure  was  kept  reasonably  free  from 
grass.  That  is  to  say,  a  spear  or  two  of  grass  might  occasionally 
be  seen  here  and  there ;  but  our  object  was  to  have  the  lot  as  clean 
as  we  might  expect  it  to  be  kept  by  the  flockmaster,  even  by  what 
he  might  consider  to  be,  the  expenditure  of  a  little  extra  effort ; 
realizing,  all  through  the  test,  that,  should  the  results  prove  satis- 
factory, the  method,  even  then,  was  only  likely  to  be  adopted  if" 
it  came  within  the  range  of  easy  practicability.  Anticipating 


this,  then,  and  in  order  to  give  encouragement  to  those  interested 
t')  give  the  bare-lot  method  a  trial,  in  the  event  of  its  success,  we 
endeavored  to  adapt  our  work,  as  nearly  as  we  thought  possible, 
to  that  which  the  sheepowner  was  likely  to  pursue. 

The  surface  of  the  ground  was  made  even,  so  as  to  avoid  any 
rainwater  standing  in  pools  to  become  contaminated,  and  which 
might  tend  to  produce  infestation,  through  the  lambs  drinking 
from  them.  There  was  a  slight  declivity  m  one  direction,  which 
favored  and  hastened  surface  drainage. 

A  small  shed  of  sufficient  size  was  erected  in  one  corner  of 
the  lot  for  shelter,  in  which  was  kept  a  light  bed  of  sawdust. 

The  ewes  were  fed  a  medium  quantity  of  concentrated  food, 
such  as  oats  and  bran,  crushed  grains,  etc.,  once  a  day,  out  of 
a  wooden  trough,  mainly  to  stimulate  milk-secretion,  as  we  were 
anxious  that  the  lambs  should  do  well,  especially  at  the  start; 
and  afterwards,  when  the  lambs  were  able  to  eat,  they,  too,  par- 
took of  the  concentrated  food  along  with  their  mothers. 

A  rack  was  provided,  and  soiling  was  practised  all  through 
the  experiment;  the  green  food  being  of  different  kinds,  obtain- 
able on  the  Station  during  the  time.  The  general  practice  was  to 
supply  green  food  twice  a  day,  and,  in  the  interval,  to  have  the 
lack  replete  with  good  grass  hay. 

Fresh  water  was  always  kept  in  quantity  in  a  wooden  trough, 
and  the  sheep  had  no  other  place  at  which  to  quench  their  thirst. 

Around  the  rack,  all  the  hay  and  green  food  which  had  been 
palled  out  onto  the  ground,  was  raked  up  at  night  and  removed 
from  the  lot. 

In  fact,  all  of  the  labor  attaching  to  the  experiment  may  be 
comprised  in  the  following  epitome : 

Preparing  and  fencing  a  bare-lot;  keeping  the  lot  free  of 
grass;  feeding  concentrates,  or  any  short  food,  out  of  a  trough; 
keeping  the  ground  free  from  low  places  where  rainwater  might 
accumulate  and  remain;  providing  a  constant  supply  of  fresh 
water  in  a  trough,  or  other  suitable  receptacle;  feeding  green 
food  and  hay  out  of  a  rack,  and  cleaning  up  and  removing  the 
refuse  roughage  from  the  ground  around  the  rack,  or  other 
feeding  convenience,  once  a  day. 
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As  a  practical  measure,  the  bare-lot  method  is  adaptable,  of 
course,  more,  if  not  entirely,  to  farm,  rather  than  to  range  condi- 
tions; and  we  believe  that  there  is  no  part  of  the  work  but  what 
any  sheep  raiser  would  willingly  undertake,  provided  he  was  in- 
terested in  the  production  of  lambs  that  were  free,  or  practically 
free,  from  nodule-disease. 

Six  CAves,  of  common  and  mixed  breeding,  were  purchased 
f i-om  a  flock  that  was  infested  with  the  nodule-disease  worm. 

On  February  4th,  1905,  the  sheep  were  placed  in  the  bare- 
lot.    February  5th,  lamb  No.  1  was  born. 

February  7th,  another  lamb  came,  but  died  the  following 
day,  probably  through  being  injured.  No  number  is  given  this 
lamb. 

On  ]\Iarch  3d,  lamb  No.  2  was  born. 

As  we  were  anxious  to  secure  at  least  six  lambs  for  the  ex- 
periment, and  the  remaining  ewes  seemed  slow  in  giving  birth, 
other  three  were  purchased  (somewhat  younger  animals),  and 
were,  on  March  29th,  placed  in  the  lot  with  the  rest. 

March  30th,  lamb  No.  3  was  born ;  March  31st,  No.  4 ;  April 
3d,  No.  5;  and  on  April  8th,  No.  6. 

From  the  nine  ewes  we  were  able  to  obtain  six  lambs.  Two 
of  the  ewes  proved  to  be  non-pregnant,  and  another  lost  its  lamb, 
but  all  of  them  were  allowed  to  remain  in  the  lot  to  add  to  the 
infection. 

The  ewes  being  rather  heavily  fleeced  and  ''burry,"  and  in 
order  to  prevent  any  cockleburrs  interfering  with  nursing,  the 
sheep  were  shorn  between  April  10th  and  29th. 

On  June  29th,  all  the  lambs  having,  apparently,  been  weaned 
])\  their  mothers,  the  latter  were  disposed  of,  and  on  being 
slaughtered,  their  intestines  were  found  covered  with  nodules. 

June  3()th,  lamb  No.  5,  which  was  observed  to  be  ailing  the 
previous  day,  was  destroyed  and  examined,  and  found  free  from 
r.odules.  However,  a  considerable  number  of  stomach  worms 
(jStrongijI Hs  rontdrtus)  were  present  in  the  fourth  compartment 
of  the  stomach,  which,  in  our  opinion,  largely  accounted  for  its 
condition,    'i'he  lamb  was  eighty-eight  days  old. 

The  pi'esence  of  stomach  worms  was  somewhat  of  a  disap- 
]. ointment,  hs  we  were  hopeful  that  the  bare-lot  method,  in  the 
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condition  in  which  we  kept  the  enclosure,  might  prove  successful' 
in  preventing  infestation  by  these,  and  other  intestinal  parasites, 
as  well  as  the  nodule-disease  worm. 

.  As  the  lot,  previous  to  placing  these  ewes  on  it,  never  had 
been  occupied  by  sheep,  it  seems  feasible  to  presume  that  the 
stomach  worms  must  have  been  imported  along  with  the  ewes. 
And  there  seems  no  question  that  the  presence  of  the  stomach 
worms  had  a  prejudicial  effect  on  the  condition  of  some  of  the 
lambs.  In  other  words,  if  the  lambs  had  had  to  contend  only 
with  the  nodule-disease  parasite,  they  would  have  shown  a  more 
uniformly  healthy  condition. 

On  July  11th,  lambs  Nos.  1  and  2  were  examined.  No.  1  (a 
scrub  male  lamb),  age  155  days,  and  weighing,  alive,  32  pounds, 
showed  no  sign  of  nodules  on  the  intestines,  but  some  stomach 
worms  were  present  in  the  abomasum  (fourth  stomach). 

No.  2,  a  grade  ewe  lamb  in  good  condition,  129  days  old  and 
weighing  43  pounds,  showed  two  small  "pinhead"  nodules  on 
the  caecum  (a  portion  of  the  large  bowel)  and  some  stomach 
v/orms  in  the  fourth  stomach. 

On  the  same  day,  No.  6,  the  youngest  lamb  of  the  bunch,  viz : 
ninety-three  days  old,  was  examined.  Its  intestines  showed  no 
sign  of  nodules,  but  harbored  a  tape  worm  {Taenia  expansa)  and 
numerous  stomach  worms  were  found  in  the  fourth  compartment 
of  the  stomach. 

July  17th,  No.  3,  a  male,  was  examined.  This  lamb  weighed 
42  pounds  at  108  days  old.  Three  ' '  pinhead ' '  nodules  were  found 
cn  the  caecum ;  a  tape  worm  in  the  small  intestine ;  and  numerous 
stomach  worms  in  the  abomasum. 

No.  4,  examined  the  same  day,  exhibited  two  "pinhead" 
nodules  on  the  caecum,  and  stomach  worms  in  the  abomasum. 
This  lamb  weighed  only  26  pounds  live  weight,  at  107  days  old. 
The  term,  "pinhead,"  is  not  a  specific  one,  but  used  simply  to 
e(  nvey  an  idea  of  the  size  of  the  nodules. 

It  may  be  stated  that  all  of  the  lambs,  with  the  exception 
of  No.  1  and  No.  3,  were  grades,  mostly  from  common  ewes, 
probably  by  a  Southdown  ram.  No.  1  was  a  ''scrub,"  while  No.  ;^ 
was  a  pure  Southdown.  And,  had  it  not  been  for  the  ' '  handicap 
•  imposed  upon  the  lambs,  by  the  presence  of  stomach  worms,  and 
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tapes,  neither  of  which  we  had  reckoned  for  in  our  experiment, 
the  condition  of  the  animals  would,  doubtless,  have  made  a  much 
better  showing.  Still,  after  all,  the  intruding  parasites  did  not 
vitiate  the  work,  which  was  mainly  to  test  the  possibility  of 
raising  lambs,  until  weaned,  and  in  company  with  their  diseased 
mothers,  free,  or  practically  so,  from  nodule-disease  of  the  in- 
testines; and,  at  the  same  time,  with  the  minimum  of  trouble  to 
the  flockmaster,  which  we  feel  was  accomplished  in  a  fairly  suc- 
cessful manner.  The  butcher  who  got  the  four  larger  lambs 
stated  to  the  writer  that  Nos.  2  and  3  were  the  finest  he  had 
handled  in  many  a  day,  and  that  the  meat  was  the  best  he  had 
ever  tasted. 

Being  desirous  of  viewing  the  proposition  from  all  practical 
^standpoints,  we  put  to  ourselves  the  question :  Would  the  bare- 
iot  method,  as  likely  to  be  carried  out  in  practice  by  the  sheep- 
owner,  prove  to  be  absolutely  successful  under  all  conditions? 
So  far  as  the  nodule-disease  is  concerned,  we  believe  it  would  be 
practically  so,  in  the  case  of  lambs  that  were  to  be  pushed  and 
fattened  for  the  early,  or  other  markets. 

But,  helminthologists  tells  us,  that  the  eggs  of  the  nodule- 
worm  are  layed  in  the  intestine  of  the  sheep,  and  that  the  embryo 
worm,  after  being  hatched,  begins  its  work  of  penetrating  into 
the  bowel  wall  and  producing  the  nodular  condition.  Or,  in 
"C'tber  words,  reproduction  seems  to  take  place  in  the  intestine  of 
tbe  same  host,  after  an  animal  once  becomes  infested  with  the 
parasite,  although,  doubtless,  those  that  have  been  picked  up 
from  off  the  ground  by  the  previously  clean  animals,  must  have 
escaped  with  the  bowel  discharges  of  a  former  host. 

As  it  would  seem  probable,  then,  from  the  experience  of  those 
"who  have  made  a  careful  study  of  the  life-history  and  habits  of 
this  worm  (Oesophagost'oma  columhianum) ,  that  auto-infestation 
■does  occur ;  and,  if  so,  there  would  be  the  possibility  of  ewe  lambs, 
•kept  for  breeding  purposes  and  placed  on  pasture,  still  further 
infesting  themselves  and  contaminating  the  pasture,  provided, 
of  course,  they  were  affected  to  the  extent  of  even  one  or  two 
r^odules  to  begin  with. 

We  refer  to  this  as  a  possibility,  although,  from  our  own 
experience  with  six  weanling  lambs,  only  three  of  which  showed 
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any  nodules,  and  the  greatest  number  found,  being  only  three 
r-bout  the  size  of  a  pin's  head,  there  can  hardly  be  any  question 
ns  to  the  great  reduction  in  the  source  and  amount  of  infection,  as 
frompared  to  what  it  is  when  lambs  are  raised  along  with  their 
mothers  on  badly-infected  grazing. 

It  should  be  mentioned,  also,  that,  in  our  experiment,  we 
depended  entirely  upon  the  bare-lot  method  to  prevent  infesta- 
tion, and  no  medicinal  agents,  or  drugs,  of  any  kind,  not  even 
common  salt,  were  used  as  vermifuges.  Had  we  allowed  the 
lambs  free  access  to  some  good  worm  mixture,  our  results  woul  1, 
doubtless,  have  been  much  more  satisfactory. 

But  in  that  case,  it  would  have  been  difficult  to  know  whether 
to  attribute  the  good  results  to  the  method  or  to  the  mixture. 
Consequently,  the  method,  alone,  was  depended  upon.  At  the 
game  time,  we  would  recommend,  in  practice,  that,  in  conjunction 
with  the  bare-lot  method,  a  suitable  vermifuge  mixture,  or  even 
<:-ommon  salt,  should  always  be  supplied. 

A  useful  study  in  comparisons  may  be  seen  by  referring  to 
the  frontispiece,  which  is  a  good  object  lesson  for  the  sheep  raiser, 
""''his  shows  lambs  Nos.  1  and  2 ;  the  one  a  ' '  scrub, ' '  the  other,  a 
fairly  good  grade  lamb ;  both  having  been  raised  under  identically 
similar  conditions. 

No.  1  (the  scrub)  weighed,  alive,  only  32  pounds  at  155  days 
old ;  while  the  grade  lamb  weighed  43  pounds  at  the  age  of  only 
129  days.  This  is  surely  evidence  enough  of  the  fact,  that  it  pays 
to  raise  sheep  of  improved  breeding. 

From  the  results  of  our  experiment,  we  believe  we  are  justi- 
fied in  making  the  following  deductions : 

(1)  That,  by  the  bare-lot  method,  it  is  possible  to  raise 
lambs,  up  to  the  period  of  weaning,  and  without  separating  them 
tVom  their  affected  mothers,  practically  free  from  nodule-disease 
of  the  intestines. 

(2)  That,  in  the  absence  of  intestinal  parasites,  other  than 
the  nodule-disease  worm,  lambs,  intended  for  feeding  for  the 
early,  or  other,  markets,  may  be  raised  in  this  way,  without  their 
health  being  impaired,  or  their  general  condition  affected  by  the 
disease. 

(3)  That,  in  the  ease  of  ewe  lambs  to  be  kept  for  breeding 
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purposes,  and  which  may  have  become  only  slightly  infested. 
There  is  the  possibility,  owing  to  the  life-history  of  the  parasite, 
as  given  by  helminthologists  (those  who  make  a  special  study  of 
worms),  of  auto-infestation  and  subsequent  infection  of  clean 
pastures  on  which  the  lambs  liiay  have  been  placed. 

(4)  That,  although,  the  previous  deduction  as  to  such  pos- 
sibility, may  be  correct,  there  can  hardly  be  any  question  as  to 
the  great  reduction  in  the  primary  infestation  by  the  bare-lot 
method,  as  compared  to  that  brought  about  where  the  lambs  are 
permitted  to  graze  on  pasture  infected  through  the  droppings  of 
their  diseased  mothers. 

(5)  That,  the  method  is  so  simple,  and  is  so  free  from 
technicalities,  that  any  flockmaster,  who  will  take  the  trouble  to 
observe  ordinary  care  as  to  the  few  details,  can  obtain,  at  least, 
fair  results  from  its  adoption, 

(6)  That,  with  the  supply  of  some  good  vermifuge  mixture^ 
to  which  the  sheep  can  have  free  access  at  all  times,  in  conjunc- 
tion with  the  method,  more  satisfactory  results  might  be  looked 
for,  than  was  even  obtained  in  our  experiment. 

(7)  That,  when  the  lot  becomes  infected  with  other  in- 
testinal parasites,  such  as  stomach  and  tape  worms,  etc.,  the 
method,  alone,  will  not  prevent  infestation  of  the  lambs  by  such 
parasites. 

(8)  That,  the  method  is  worthy  of  trial  by  flockmasters 
owning  breeding  ewes  affected  with  nodule-disease  of  the  in- 
testines. 


La.  Bulletin  No.  84. 


October,  1905 


Agricultural  Experiment  Station 

OF  THE 

Louisiana  State  University  and  A.  &  College* 

BATON  ROUGE. 


Longing  for  the  Sunny  South." 


TEXAS  FEVER, 
Being  a  General  Summary  of  our  Knowledge  of  the  Subject  to  Date* 

W.  H.  DALRYMPLE,  M.  R.  C.  V.  S. 


BATON  ROUGE: 
THK  TIMES.  OFriCIAL  JOURNAL  OF  LOUISIANA. 
1905. 


LOUISIANA  STATE  UNIVERSITY 


AND  A.  &  M.  College, 


Louisiana  State  Board  of  Agriculture  and  Immigration. 


EX-OFFICIO. 

GovEKNoit  NEWTON  C.  BLANCHAIJD,  President. 

H.  L.  FTTQTJA.  Vice  President  Board  Siit^errisors. 

J.  ii.  LEE.  Commissioner  of  Agriculture  and  Imniigraiion. 

THOMAS  D.  BOYJ).  Pjesident  State  University. 

W.  li.  DODI^ON,  Director  Experiment  Stations. 


W.  R.  DODSON,  A.  13..  B.  S.,  Director,  Baton  Kouge. 

R.  E.  BLOUIN,  M.  S.,  Assistant  Director,  Audubon  Park,  New  Orleans. 

D.  N.  BARROW,  B.  S..  Assistant  Director,  Calhoun,  La. 

S   E.  McCLENDON,  B.  S.,  Assistant  Director,  Baton  Rouge,  La. 

('.  A.  BROWNE,  Jr..,  I'h.  D..  Chemist,  Audubon  Bark,  New  Orleans. 

J.  A.  VERRET,  B.  S.,  Chemist  and  Sugar  Maker,  Audubon  Park,  New  Orleans. 

CLIFFORD  WALDIJON,  Farm  Manager,  Audubon  Park,  New  Orleans. 

J.  K.  McinTGIT,  Secretary  and  Stenographer,  Audubon  Park,  New  Orleans. 

G.  D.  HARRIS,  M.  S..  M.  A.,  Geologist.  Baton  Rouge. 

L.  REINECKE,  Assistant  Geologist,  Baton  Rouge. 

T.  L.  KKTL  Assistant  Oologist,  Baton  Rouge. 

F.  li.  WHITNEY,  Assistant  Geologist,  Baton  Rouge. 
J.  E.  HALLIGAN.  H.  .S  ,  (Jhemist.  Biiton  Rouye. 

J.  A.  HALL,  -III.,  B.  S..  Chemist,  Baton  Rouge. 
R.  C.  HOVrzCIiAW.  !i.  S..  Chemist.  Baton  Rouge. 
II.  I'.  AGEE,  B.  S.,  Chemist,  Baton  Rouge. 
R.  T.  MENVILLE.  B.  S.,  Chemist.  Baton  Rouge. 
A.  B.  .lOFFKION,  B.  S.,  Chemist,  Baton  Rouge. 

G.  II.  IIAItDIN.  r,.  S.,  Assistant  Chemist,  Baton  Rouge. 
ROGER  I*.  SWIRE,  Treasurer,  Baton  Rouge,  La. 

L  O.  REID.  Farm  Manager,  Baton.  Rouge,  La. 

WILMOX  .\EWELL.  M.  S.,  Entomologist,  Baton  Rouge,  La. 

F.  II.  r,rR\l<;TTE,  Horticulturist.  Baton  Rouge,  La. 

W.  II.  l>ALItV.\II'LE,  M.  l:.  C.  V.  S..  N'eterlnarian,  Baton  Rouge,  La. 

E.  .1.  \V.\TS().\.  Iloiliciilturist.  Calhoun.  T;a. 
IVY  WATSON.  Farm  Manager.  Calhoun,  La. 

 .  Dairyman  and  Poultryman.  ('alhoun,  La. 

The  Bulletins  and  Kcpoi't^  will  be  sent  tree  of  charge  to  all  farmers,  by 
ai>plying  to  (he  director  of  the  Stations,  Tiaton  Jtouge,  La. 


MEMBERS. 


JOHN  DYMOND,  Belair,  La. 
J.  SHAW  JONES,  Monroe,  La 
FRED.  SEIP,  Alexandria,  La. 


CHAS.  Y.  MOORE,  Schriever,  La. 
CHAS.  SCHULER,  Keatchie,  La. 
C.  A.  TIEBOUT,  Roseland,  La. 


STATION  STAFF. 


TEXAS  FEVER. 


By  W.  H.  Dalkymple. 

Owing  to  the  previous  literature  of  the  Station,  on  Texas 
Pever,  having  become  exhausted,  it  is  the  purpose  of  this  bulletin 
to  endeavor  to  supply,  in  succinct  and  practical  form,  the  demand 
for  information  on  the  subject  which  is  constantly  being  made. 

Names  Given  the  Disease. 

The  term,  Texas  fever,  although  in  common  use  in  our  South- 
■ern  States,  may  be  considered  a  misnomer,  as  the  disease  is  by  no 
means  confined  to  the  State  of  Texas,  but  is  prevalent  in  those 
•sections  of  this  country  where  the  common  cattle  tick  {Boophilus 
^nnulatus)  exists,  and  in  other  countries,  as  well,  although  not, 
perhaps,  transmitted  by  the  same  species  of  tick ;  the  former,  so 
far  as  we  are  aware,  being  peculiar  to  the  United  States  of  North 
America,  or,  at  all  events,  the  American  continent. 

Other  names  given  to  the  disease  in  this  country,  are :  Tick 
fever,  bovine  tick  fever.  Southern  cattle  fever,  besides  those  of  a 
more  local  or  provincial  character,  as  murrain,  red  water,  black 
water,  yellow  water,  acclimating  fever,  acclimatization  fever,  etc. 
It  v/ould  be  well,  however,  that  these  latter  names  should  be 
dropped  and  become  obsolete,  because  they  are  not  uniformly  ap- 
plied, and  are,  therefore,  misleading. 

In  parts  of  Great  Britain  and  in  many  of  her  dependencies 
or  colonies  where  the  malady  exists,  the  term,  ' '  red  water, "  is  in 
general  use,  except,  perhaps,  in  New  South  Wales,  where  the 
nsme  bovine  tick  fever  has  been  suggested.  In  Italy  it  is  known 
as  bovine  malaria,  and  so  on. 

It  might  be  here  stated,  that  although  these  names  convey 
to  the  ordinary  mind  what  the  disease  is,  they  are  not  what  might 
be  called  specific  terms.  That  is,  they  do  not  give  a  correct  idea 
of  its  true  cause,  and,  hence,  it  has  lately  been  the  tendency  with 
biologists  and  scientific  investigators  to  use  the  term,  Bovine 
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piropJasmosis."  because  the  name  of  the  organisni  (protozoan) 
produeino"  it,  is  the  "  Piroplasma  higeminum,"  discovered  by  our 
^National  Bureau  of  Animal  Industry. 

It  may  be  some  time  before  the  stockman  becomes  familiar 
with  -  -new"  names,  such  as  the  last  one  mentioned,  but  it  would 
very  much  simplify  matters  were  the  disease  known,  everywhere, 
by  only  one  name,  and  that  one  based  upon  a  definite  reason,  such 
as  its  specific  or  definite  cause. 

THE  CAUSE. 

The  one  and  only  cause  of  Texas  fever  is  a  minute  or  micro- 
parasite  belongino-  to  the  animal  kingdom  (bacteria  proper  be- 
longing to  the  vegetable  kingdom),  and  the  name  given  to  it  by 
biologists,  as  before  stated,  is  the  piroplasma  higeminum. 

It  is  a  "two-host*"  organism.  That  is,  it  lives  during  its  life 
cycle  in  the  bodies  of  two  individual  hosts,  and  does  not  seem 
to  be  able,  naturally,  to  perpetuate  itself  in  the  absence  of  one 
or  the  other  of  them.  These  are,  the  bovine  animal  (ox,  cow,  etc.) 
and  the  common  cattle  tick,  in  this  country.  When  transmitted 
into  the  circulation  of  a  susceptible  animal,  it  multiplies  in  the 
blood,  causing  destruction  of  the  red  cells:  reduction  in  their 
number,  and  produces  the  different  symptoms  peculiar  to  the 
disease,  including  high  fever.  When  an  animal  recovers,  how- 
ever, its  power  of  resistance  becomes  so  strengthened  against  the 
etfect  of  the  parasite  as.  thereafter,  so  long  as  it  is  exposed  to 
ticks,  to  remain  healthy  (immune)  although  harboring  the  para- 
site in  its  blood. 

The  common  cattle  tick,  after  feeding  upon  the  blood  of  such 
immune  animal  can.  through  the  medium  of  the  progeny  of  the 
female  tick,  transmit  the  micro-parasite  into  the  circulation  of  a 
susceptible  animal.  And.  in  this  way  the  germ  is  perpetuated 
and  the  disease  spread. 

But.  if  the  two  hosts — the  bovine  animal  and  the  tick — are 
separated  as  for  example  by  destroying  the  tick,  the  infection 
cannot  be  disseminated,  because  the  parasite  cannot  exist  outside 
of  the  bodies  of  these  host  animals.  In  short,  it  requires  the 
tick  to  extract  the  parasite,  along  with  the  blood,  from  an  immune 
animal  which  has  been  previously  exposed  to  ticks,  or  one  suffer- 
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ing  from  the  disease,  and  inoculate  it  into  the  blood  of  one  that 
is  susceptible,  before  the  disease  can  be  transmitted,  except 
through  artificial  means,  which  are  resorted  to  in  the  process  of 
artificial  immunization. 

THE  COMMON  CATTLE  TICK  THE  TRANSMITTING 
AGENT   OF  THE   GERM  OF   TEXAS  FEVER. 

Up  to  1889,  ticks  were  not  suspected  as  having  any  connec  - 
tion with  Texas  fever,  and  nothing  of  a  positive  nature  was  done 
to  elucidate  their  action  in  carrying  it  until  the  matter  was  taken 
up  by  the  Experiment  Station  authorities  of  the  Bureau  of  Ani- 
mal Industry  at  Washington  in  that  year,  with  Dr.  Cooper  Cur- 
tice in  charge  of  the  investigations,  when  a  careful  series  of  ex- 
periments were  commenced  and  continued  through  several  subse- 
quent years.  The  results  of  these  tests  showed  conclusively  that 
the  disease  was  conveyed  through  the  agency  of  the  tick,  and  that, 
without  its  presence  and  aid  (except  in  the  case  of  artificial  inocu- 
lation), there  could  be  no  transmission.  So  far  as  is  known,  the 
tick,  in  this  country,  is  the  only  agent  responsible  for  conveying 
the  parasite  of  the  fever  to  susceptible  cattle  after  having  taken 
it,  along  with  the  blood,  from  a  native  immune  animal,  or  from 
one  suffering  from  the  disease,  or  from  a  Northern  immune  after 
having  had  the  fever  and  recovered. 

Further,  that  among  the  different  species  of  ticks  experi- 
mented with  at  the  Louisiana  Experiment  Station,  the  only  one 
which  transmitted  the  germ  of  the  fever,  was  the  common  .cattle 
tick  of  the  country,  Boophihts  annulatus. 

THE  CATTLE  TICK  DANGEROUS,  ONLY,  AFTER  FEED- 
ING UPON  THE  BLOOD  OF  IMMUNE  CATTLE,  OR 
THOSE  SUFFERING  FROM  TEXAS  FEVER. 

The  cattle  tick  being  purely  the  transmitter  of  the  micro- 
parasite,  it  must,  of  necessity,  first  procure  the  organism  with 
the  blood  from  an  animal  either  suffering,  or  one  that  has 
suft'ered  from  the  disease.  It  is  possible,  therefore,  for  cattle  and 
cattle  ticks  to  live  together  without  any  ill-effect,  so  far  as  the 
fever  is  concerned,  because  the  parasite  must  be  present  before 
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the  tick  can  procure  and  transmit  it.  Such  a  condition  rarely, 
if  ever,  exists,  however,  although  we  believe  to  have  seen  it  re- 
corded that  in  Porto  Rico,  Texas  Fever  did  not  exist,  notwith- 
standing the  prevalence  of  ticks.  Should  this  record  be  authentic, 
-the  explanation  would  be.  that  the  disease  could  not  have  been 
introduced  into  that  country. 

Then,  again.  Ticks  which  have  attached  Themselves,  and  fed 
upon  The  blood  of  horses  or  mules,  will  noT.  directly  afterwards, 
tn-nsmit  the  disease  to  cattle.  The  reason  for  this  seems  to  be, 
that  the  blood  of  these  animals  will  not  susTain  the  germ  of  Texas 
f'c-ver  I  It  being  purely  a  bovine  malady  ),  and.  it  either  ceases  to 
exist  in  The  body  of  the  tick  nourished  with  this  blood,  or  is  not 
transmitted  to  its  progeny,  or  if  present,  is  in  such  a  non-virile 
condition  as  to  be  innocuous  to  cattle.  Cattle  ticks  will,  however, 
develop  on  the  blood  of  horses  and  mules,  and  for  this  reason 
these  animals  may  be  responsible  for  increasing  their  numbers, 
which  afterwards  may  become  dangerous,  as  transmitters,  when 
their  progeny  find  native  cattle  to  attach  to  and  extract  their 
blood. 

LIFE    HISTORY   OF   THE    CATTLE    TICK   IX  BRIEF. 

Briefly,  the  life-history  of  the  cattle  tick  may  be  stated  as 
follows:  The  fully  engorged  female  (the  large  tick  most  fre- 
quently observed  in  cattle)  drops  to  the  ground,  and  in  some  se- 
cluded place,  deposits  between  1.500  and  3,000  eggs.  During  th^^ 
summer  months  in  our  State  these  eggs  hatch  in  from  20  to  30 
days  into  a  six-legged  form,  which,  because  of  its  resemblance  to 
seeds  of  various  kinds,  or.  because  of  its  being  the  seed  of  the 
tick,  is  popularly  known  as  a  "seed-tick."  In  this  condition  the 
small  seed-ticks  bunch  toijether  in  great  numbei-s  upon  grass, 
weeds,  etc..  near  the  place  where  they  are  hatched.  The  passing 
animal  coming  in  contact  with  a  bunch  of  tiiese  ticks  becomes 
thoroughly  iiifested  with  them.  ;in<]  they  become  attached  by  their 
montb-parts  to  the  skin  of  thr  host.  In  the  coui"se  of  from  6  t  ) 
10  days,  the  yoinig  six-legir'^d  ^(>rin  molts  (sheds  its  skin)  and 
tlien  becomes  possessed  of  four  pairs  of  legs  instead  of  three. 
In  from  T)  to  10  days  after  the  first  molt,  another  shedding  of  the 
skin  takes  plHC(\  uj)  to  which  time  no  sexual  characters  are  ap- 
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parent,  except  that  the  large  size  of  the  adult  female  seems  to 
be  foreshadowed.  After  the  second  molt,  certain  characters  of 
the  male  tick  are  indicated.  At  this  period  mating^  takes  place, 
and  in  a  few  days  the  life-cycle  is  complete — the  females  filled 
with  blood  drop  to  the  ground,  lay  their  eggs,  and  another  gen- 
eration begins.  From  the  time  the  small  six-legged  seed  ticks 
attach  themselves  to  the  animal,  until  maturity  is  reached,  there 
is  little  disposition  on  their  part  to  change  location,  except  at 
the  very  beginning  of  their  parasitic  life,  or,  perhaps,  immedi- 
ately after  each  moH,  or.  in  the  case  of  males,  to  some  extent, 
diu'ing  their  aduH  e^iistence.  Practically  it  means  the  death  of 
the  cattle  tick,  if  removed  from  its  host  after  being  once  well 
attached. 

The  length  of  time  taken  by  the  eggs  in  hatching,  will  de- 
pend considerably  upon  the  temperature  and  moisture  conditions 
by  which  they  are  surrounded. 

ALL  SOUTHERN  CATTLE  NOT  IMMUNE   TO  TEXAS 

FEVER. 

Although  the  greater  area  of  the  Southern  States  has  been 
placed  by  the  Federal  authorities  in  the  'Hick-belt,"  or  below  the 
Federal  quarantine  line,  there  are  portions  of,  probably,  all  of 
these  States  in  which  the  cattle  are  found  to  be  non-immune,  or, 
susceptible  to  Texas  fever,  when  exposed  to  infestation  by  the 
cattle  tick.  It  has  been  observed  that  portions  of  our  own  State, 
such  as  some  of  the  alluvial  districts,  and  those  subject  to  o^  tr- 
tlow  and  inundation,  are  free  from  cattle  ticks.  And  where  no 
ticky  cattle  have  been  introduced,  the  native  stock  remain  free 
from  the  disease,  but  are  susceptible  to  infection  when  removed 
to  tick-infected  pastures.  It  is  an  impressive  fact,  also,  that  all 
cotton,  corn,  rice,  sugar,  and  other  cultivated  lands,  are  every 
year  free  of  ticks  until  infested  cattle  are  again  permitted  to 
occupy  them.  This  point  is  worthy  of  the  greatest  emphasis,  in 
view  of  the  campaign  of  extermination  that  is  about  to  be  waged 
against  the  cattle  tick,  as,  by  keeping  such  areas  free  of  ticks, 
great  assistance  will  be  rendered  this  important  work.  It  is  not, 
therefore,  a  question  of  locality,  as  used  to  be  supposed,  but  of  an 
animal  harboring  the  parasite  in  its  blood,  and  cattle  ticks  to 


6 


LOUISIANA  BULLETIN  8L 


transmit  the  parasite,  through  the  medium  of  their  seed-ticks, 
tc  one  that  is  susceptible.  These  are  the  natural  factors  in  per- 
petuating the  life  of  the  organism  of  Texas  fever,  and  in  the 
transmission  of  the  disease.  But,  it  is  possible,  artificially,  to 
infect  a  susceptible  animal  by  injecting  into  its  system  a  small 
quantity  of  blood  taken  from  one  suffering  from  the  disease,  or 
from  one  that  h?is  had  it  during  some  part  of  its  life  and  has  re- 
covered, or,  in  other  words,  an  immune  animal. 

SYMPTOMS    OF    TEXAS  FEVER. 

The  symptoms  vary  according  to  the  actueness  of  the  attack. 
After  an  animal  has  been  infected,  a  certain  amount  of  time  ^ 
elapses  before  signs  of  indisposition  are  observed.  This  is  the 
period  or  stage  of  incubation,  which  is  not  always  of  uniform 
length,  and,  in  the  case  of  natural  infection  through  the  medium 
of  ticks  on  pasture,  cannot,  in  every  case,  be  accurately  ascer- 
tained. However,  by  placing  infected  seed  ticks  on  a  susceptible 
animal,  or  by  injecting  infected  blood  into  its  system,  it  can  be 
obtained;  and  the  records  go  to  show  that,  in  such  cases,  the 
period  of  incubation  is  about  from  8  to  10  days.  Then,  if  the 
temperature  is  taken  by  the  ordinary  physicians'  thermometer 
at  either  of  the  posterior  openings  .in  the  cow  or  heifer,  it  will  be 
found  to  have  risen  above  the  normal  height  (100.5  to  102.5), 
and  may  reach,  in  the  following  8  or  10  days,  105  to  108  degrees, 
Fahrenheit.  Even  with  so  many  degrees  of  fever  an  animal  may 
not  present  any  very  pronounced  outward  signs  of  sickness, 
•other  than  slight  dullness  and  inappetance,  and,  were  it  not  for 
the  thermometer  record,  would  even  pass  suspicion.  When, 
therefore,  an  animal  exhibits  unmistakable  indications  of  the 
'disease,  such  as  dullness,  loss  of  appetite,  cessation  of  rumination 
(not  chewing  the  cud),  loss  of  flesh,  staggering  gait,  hurried 
breathing,  harshness  of  the  coat,  drooping  of  the  ears,  remaining 
apart  from  the  rest  of  the  herd,  the  passage  of  red-colored  urine 
(haemogloMnuria) ,  etc.,  it  is  more  than  probable  the  disease  has 
existed  for  some  time  and  was  unobserved  in  the  earlier  stages. 
In  susceptible  cattle,  as  those  imported  from  above  the  Federal 
quarantine  line,  on  pasture,  the  presence  of  ticks  woujd  at  once 
arouse  suspicion  as  to  the  nature  of  the  ailment,  and  especially 
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when  accompanied  by  symptoms  of  an  acute  fever,  such  as  those 
above  enumerated. 

POST-MORTEM  APPEARANCES. 

The  changes  taking  place  in  the  tissues  of  the  body  after- 
death,  do  not,  as  a  rule,  mean  much  to  the  stockman  who  has  not 
had  the  opportunity  of  studying  pathology.  Yet,  we  believe, 
there  are  a  few  of  these  changes  more  easily  recognizable,  which 
might  be  of  some  assistance  in  the  way  of  diagnosis : 

The  Fat  (Adipose  Tissue.) 

The  fat  in  the  interior  of  the  body  h-as  usually  a  decidedly 
bilious  or  yellowish  tinge. 

> 

The  Heart. 

A  somewhat  constant  appearance  is  that  of  blood-staining^ 
underneath  both  the  covering  of  the  heart,  outside,  and  the  lining 
of  the  cavities,  inside. 

The  Spleen  or  Milt. 

In  an  animal,  a  steer  for  instance,  weighing  1,000  pounds, 
the  normal  weight  of  this  organ  is  about  1.72  pounds.  In  an 
acute  case  of  Texas  fever,  however,  it  may  be  found  to  weigh 
two  to  four  times  that  amount.  When  an  incision,  or  cut,  is  made 
into  the  substance  of  the  spleen,  its  structure  appears  as  a  dark 
brownish  red  mass,  resembling  "blackberry  jam."  The  engorged 
condition  and  peculiar  color  is  due  to  engorgement  with  the  red 
cells  of  the  blood. 

The  Liver. 

The  liver  is  the  organ  most  seriously  involved.  It  is  very 
much  enlarged  and  congested,  and  has  a  golden-yellowish  mottled 
appearance,  due  to  injection  with  bile,  and  fatty  degeneration  of 
the  liver  cells.  It  weighs  from  three  to  five  pounds  heavier  than 
the  healthy  liver,  and  is  paler  in  color. 
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The  Bile  in  the  Gale-Bladder. 

The  bile  is  found  iu  considerable  quantity,  and  is  very  much 
chantred.  havinii'  been  likened  unto  the  appearance  of  "chewed 
grass,"  and  can  be  drawn  out  in  long  Hat  shreds. 

The  Bladder. 

This  receptacle  may  be  found  to  contain  from  one  to  four 
quarts  of  high-colored  urine,  resembling,  somewhat,  the  appear- 
ance of  port  wine,  due  to  the  coloring  matter  of  the  red  blood  cells 
mixed  with  the  Huid. 

It  may  be  stated  that  the  various  changes  which  occur  in  the 
animal  body  in  this  disease  take  their  origin,  or  are  dependent 
upon,  the  destruction  of  the  red  corpuscles,  or  cells,  of  the  blood. 

AKE  NATIVE  SOUTHERN  CALVES  IMMUNE  AT  BIRTH? 

An  experiment  was  conducted  at  this  Station  to  test  the 
question  of  congenital  immunity  in  calves.  That  is,  to  find  out 
whether  or  not  they  were  born  immune.  And  we  believe  some  of 
the  other  Southern  Experiment  Stations  have  done  similar  work. 
The  results  of  these  experiments  show  that  resistance  to  the 
effect  of  Texas,  or  tick,  fever,  decreases  Avith  the  age  of  the  animal. 
Hence,  calves  up  to  five  or  six  months  old  appear  to  sutfer  but 
slightly  under  blood-inoculation. 

The  impression  at  one  time  prevailed  that  the  calf  was  born 
immune  to  the  disease:  but  the  explanation  of  this  apparent 
immunity  would  seem  to  be  that  the  high  resisting  power  of  the 
young  animal  enables  it  to  pass  over  the  stage  of  inoculation  by 
the  tick  without  much  apparent  effect,  and  it  becomes  immune 
before  it  reaches  an  age  when  that  resistance  is  lessened. 

CURATIVE  TREATMENT. 

Up  to  the  pi-esent,  so  far  as  we  are  aware,  there  is  no  line  of 
treatment  that  can  be  considered  specific  in  Texas  fever. 

In  treating  animals  during  the  acute  stage  of  artificially 
produced,  or  immunization  fever,  although  we  have  rarely  had  to 
resort  to  medicines,  we  have  obtained  satisfactory  results  from 
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the  use  of  quinine.  This  medicinal  agent  was  suggested  by  the> 
fact  that  the  Texas  fever  germ,  and  that  of  malaria,  both  belong 
to  the  protozoa,  or  one  of  the  lowest  forms  of  animal  life.  - 

AVhatever  medicinal  treatment  is  employed  should  be  com- 
menced at  the  earliest  possible  moment  after  the  disease  has  been 
recognized,  and  one  of  the  first  things  to  be  done  is  to  effectually 
rid  the  animal  of  ticks,  both  large  and  small,  and  place  it  in  com- 
fortable quarters  which  are  absolutely  tick-free. 

If  the  bowels  are  torpid,  the  condition  may  be  relieved  by 
the  administration  of  a  dose  of  Epsom  salts,  combined  with  a 
moderate  quantity  of  ground  ginger,  and  made  into  a  drench 
with  about  two  quarts  of  tepid  water.  One  to  one  and  one-half 
pounds  of  the  salts  and  a  half  to  one  ounce  of  the  ginger,  should 
be  a  sufficient  dose  for  an  adult  animal.  Free  access  to  plenty  of 
pure  drinking  water  should  always  be  permitted.  Quinine  may 
be  given  in  from  one  to  two  drachm  doses,  three  or  four  times 
(iaily  if  the  temperature  of  the  animal  remains  high — say,  from 
103  degrees  upwards.  With  reduction  of  the  fever,  the  dose  of 
quinine  may  also  be  reduced.  We  have  found  beneficial  effects 
in  lowering  the  temperature,  by  combining  phenacetin  with 
quinine  (30  grains  of  each,  or  40  grains  of  quinine  and  20  grains 
of  phenacetin)  for  two  or  three  administrations.  The  most  con- 
venient vehicle  which  we  have  found  for  either  of  the  above,  is 
syrup ;  making  the  dose  into  a  paste  and  spreading  it  over  the 
surface  of  the  animal's  tongue  with  a  small,  smooth,  wooden 
paddle. 

In  extreme  debility,  or  during  convalescence,  we  have  found 
a  mixture  of  good  whisky  and  the  fluid  extract  of  nux  vomica  a 
satisfactory  tonic  and  stimulant.  One  or  two  drachms  of  the^ 
fluid  extract  of  nux  vomica,  two  to  four  ounces  of  whisky,  with 
sufficient  water  to  form  a  convenient  drench,  which  should  be 
given  two  or  three  times  a  day,  as  the  symptoms  indicate. 

Good  Nursing. 

The  administration  of  medicines,  however,  is  by  no  means 
all  that  is  necessary.  Good  nursing  is  ''half  the  battle."  The 
nourishment  should  be  carefully  looked  to,  and  the  patient's 
likes  and  dislikes,  in  this  particular,  closely  observed,  and,  if  pos- 
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sible.  anticipated :  easily  digestible  nutritious  and  tempting  food 
being  preferable.  OAving  to  the  immense  destruction  of  the  cell 
elements  of  the  blood,  and  the  consequent  lowering  of  the  vital 
forces  which  occurs  in  this  disease,  it  stands  to  reason  that  the 
food  should  be  nutritious,  or,  of  what  might  be  termed,  the 
T]ssue-building  class. 

ARTIFICIAL  DDIUXIZATIOX. 

The  discovery  that  the  tick  was  capable  of  transmitting  the 
germ  of  Texas  fever  from  a  Southern  native  animal  to  a  suscep- 
tible one,  was  of  enormous  import,  but  without  further  investiga- 
tion and  experimentation  the  knowledge  of  this  fact,  alone,  would 
have  done  but  little  toward  the  accomplishment  of  practical  ends. 

For  some  time  it  had  been  known  to  medical  scientists  that 
immunity,  partial  or  complete,  from  certain  infectious  or  con- 
tagious diseases  could  be  conferred  by  pr6ducing,  through  inocu- 
lation or  vaccination,  a  mild  or  non-fatal  form  of  the  same 
liisease.  This  knowledge  no  doubt  led  to  the  experiment  of  en- 
deavoring to  produce  Texas  fever,  artificially,  in  susceptible  ani- 
mals by  the  hypodermic  (under  the  skin")  injection  of  blood  from 
a  Southern  native,  knowing  that  in  that  blood  there  existed  the 
germ  which  the  tick  was  capable  of  transmitting.  The  results 
were  satisfactory.  For  not  only  was  it  ascertained  that  the  blood 
trirawn  directly  from  the  native  was  virulent,  but  that  the  blood 
taken  from  the  tick  itself  had  the  effect  of  producing  the  fever. 

Although  at  lirst  it  was  found  that  the  mortality  was  some- 
what excessive,  a  good  many  animals  succumbing  to  Texas  fever 
nr.  the  result  of  artificial  inoculation,  subsequent  experiments  and 
modifications  tended  to  reduce  the  treatment  to  a  more  sound 
<md  practical  basis. 

Drs.  Smith  and  Kilbourne.  of  the  National  Bureau  of  Animal 
Industry,  in  this  country,  discovered  that  this  disease  could  be 
produced  with  infected  blood,  and  in  Queensland.  Australia,  ]\Ir. 
C.  J.  Pond,  Director  of  the  Government  Stock  Institute,  and  Mr. 
-L  Sydney  Hunt,  Government  pathologist,  showed  that  the  disease 
known  as  "red  water"  in  Australia,  was  identical  in  its  nature 
with  our  Texas  fever,  and  that  if  inoculations  were  made  with 
the  blood  of  cattle  which  had  recenth^  recovered  from  the  dis- 
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ease,  the  degree  of  immunity  resulting  therefrom  was  sufficient 
to  enable  an  animal  to  resist  it  in  the  future. 

It  should  be  stated,  that  in  1897,  previous  to  the  general 
adoption  of  the  blood-inoculationi  method,  other  experiments 
were  made.  The  first  one  tried  was  that  based  upon  the  use  of 
sterilized  blood-serum,  as  outlined  by  Dr.  John  W.  Connaway,  of 
the  Missouri  Experiment  Station.  This  was  to  determine  whether 
sterile  blood-serum  (the  fluid  part  of  the  blood)  of  innruine  South- 
ern cattle  contained  any  chemical  substance  of  the  nature  of  an 
anti-toxin  that  could  be  utilized,  practically,  in  bringing  about,  at 
least  a  passive  immunity  in  susceptible  animals.  The  results  of 
this  experiment  showed,  however,  that  this  method  gave  little 
encouragement,  if  any, 

A  second  experiment  aimed  at  immunizing  susceptible  cattle 
by  infecting  them  with  the  germ  of  the  fever  through  the  medium 
of  infected  seed-ticks.  It  was  found  that  success  could  be  at- 
tained by  this  method,  but,  on  account  of  certain  troublesome  con- 
ditions, it  Avas  not  considered  so  practical  as  could  have  been 
desired.  , 

The  third  series  of  experiments  was  with  the  object  of  im- 
munizing susceptible  cattle  by  infection  with  the  germ  of  the 
disease,  through  the  agency  of  inoculation  of  infected  blood 
drawn  from  a  Southern  native  animal.  This  is  how  known  as  the 
hlood-inoculation  method  of  producing  immunity,  and  which  Avas 
eonfirmed  by  our  OAvn  Station,  as  AA^ell  as  those  of  the  other  tick- 
infested  Southern  States  (including  Missouri),  and  has  been 
practiced  ever  since  the  results  proved  so  conclusive. 

thp:  engorged  tick  as  a  source  of  blood  for 
inoculation  purposes. 

Before  proceeding  further  with  the  description  of  the  inocu- 
lation treatment,  it  should  be  mentioned  that  this  Station  con- 
ducted a  series  of  experiments  (1)  to  ascertain  whether  the 
engorged  tick  could  be  used  as  a  source  of  blood  for  inoculation 
purposes ;  ( 2 )  if  the  blood-engorged  female  tick  might  be  utilized 
as  a  natural  "capsule"  in  which  to  transport  the  blood  for  a 
distance,  and  (3)  to  test  the  possibility  of  preserving  the  in- 
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fected  blood  that  it  might  be  shipped  to  other  points  and  still 
retain  its  virnlence. 

The  results  of  these  experiments  were  summarized  at  the 
time,  and  are  as  follows : 

(1)  ''The  blood  with  which  the  adult  ticks  are  filled,  after 
maturing  on  Southern  cattle,  carries  with  it  the  power  to  produce 
Texas  fever  when  injected  under  the  skin  of  a  susceptible  animal. 

(2)  Experiments  indicate  that  we  may  be  able  to  take  ticks 
from  recently  immunized  animals,  ship  them  considerable  dis- 
tances, and  utilize  them  as  a  substitute  for  the  blood  drawn  from 
the  vein,  where  recently  immunized  animals  are  not  available. 

(3)  Experiments  further  indicate  that  this  will  give  a  milder  ^ 
form  of  the  disease,  and,  afterwards,  immunity,  just  as  effectual 
as  when  the  blood  is  taken  from  an  immune  animal  immediately 
before  being  used. 

(4)  We  have  not,  as  yet,  found  any' way  of  preserving  the 
blood  drawn  from  the  vein  for  any  considerable  time,  without  it 
losing  its  power  to  produce  immunity. ' ' 

BLOOD  INOCULATION  METHOD. 
Previous  to  the  discovery  and  adoption  of  the  blood-inocula- 
tion method  of  immunizing  susceptible  Northern  cattle  against 
the  ravages  of  Texas  fever,  the  mortality  in  these  animals  ranged, 
anywhere,  from  40  to  90  per  cent.  This,  necessarily,  discouraged 
Southern  stockmen  in  the  importation  of  pure-bred  cattle  for  the 
purpose  of  improving  their  herds ;  and  accounts,  mainly,  for  the 
scarcity  of  pure  and  high-bred  stock  in  the  South,  up  to  within 
recent  years. 

Consequent  upon  the  use  of  this  artificial  method  of  immuni- 
zation, however,  the  death  rate  from  the  fever  has  been  enorm- 
ously reduced.  In  a  bulletin  issued  by  the  Texas  Experiment 
Station  within  the  past  year  or  two,  a  record  was  compiled  show- 
ing the  percentage  mortality  cf  inoculated  cattle  that  had  been 
treated  at  the  Texas,  Louisiana,  and  other  Southern  (including 
Missouri)  stations,  which  comprised  several  thousand  head  (4,562. 
up  to  January  1,  1904),  to  be  only  7.7,  and  that,  too,  under  vari- 
ous conditions  of  treatment  after  they  had  been  placed  in  their 
owners'  care.   This  fine  record  has  given  increased  encouragement 
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to  cattle  men  in  the  South,  with  the  result,  that  the  immunization 
work  goes  on,  from  year  to  year,  at  our  own,  and  the  other  South- 
ern stations  as  well. 

'  The  time  will  doubtless  come  when  this  treatment  will  be 
unnecessary,  but  not  until  the  South  has  a  sufficiency  of  pure- 
bred immune  cattle  to  meet  the  demand,  or,  in  the  event  of  com- 
plete eradication  of  ticks  from  Southern  pastures,  which  may, 
ultimately,  be  the  case,  and  which  we  will  allude  to  later. 

The  Louisiana  Station  was  amongr  the  first  to  test  the  blood- 
inoculation  treatment,  havino;  commenced  to  experiment  with 
it  in  1898,  and  the  following  is  a  synopsis  of  the 

Technique  of  the  Operation 

as  practiced  by  us,  as  well  as  of  the  symptoms  in  the  patient  dur- 
ing the  inoculation  fever. 

A  point  we  desire  to  make  clear  is,  that  by  inoculation  with 
virulent  blood,  the  animal  is  given,  artificially,  a  genuine  attack 
of  Texas  fever ;  because  the  germs  of  the  disease  are  in  the  in- 
fected blood.  In  other  words,  we  produce,  artificially,  what  ticks 
would  do  naturally,  but  we  can  control  the  dosage  of  the  blood 
in  this  way,  while  it  is  difficult  if  not  impossible,  to  regulate  the 
number  of  ticks  that  might  infest  an  animal  on  pasture. 

The  Supply  Animal. 

The  supply  animal  is  the  one  from  which  the  infected  blood 
is  obtained,  either  a  native  or  a  Northern  immune.  It  should  be 
in  good  robust  health  and  condition,  in  preference  to  one  of  a 
delicate  constitution,  poor  in  condition  and  of  unthrifty  appear- 
ance. 

Animal  to  be  Inoculated. 

Although  we  have,  at  this  Station,  inoculated  animals  from 
the  age  of  calfhood  to  that  of  mature  cattle,  experiments  seem  to 
indicate  that  the  most  suitable  subjects  are  those  from  about 
eight  to  twelve  months  old,  in  good  flesh,  and  weighing  from 
about  500  to  800  pounds,  in  the  case  of  the  beef  breeds. 

Before  inoculating,  it  is  well  to  allow  the  animals  to  rest  for 
a  few  days,  especially  those  that  may  have  come  off  a  tedious  rail- 
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road  journey ;  and  during-  this  time  they  should  be  well  and  care- 
fully fed  and  kept  absolutely  free  from  ticks.  In  short,  the  object 
is  to  have  them  in  the  best  possible  condition  to  pass  through  the 
inoculation  fever  satisfactorily. 

Obtaining  the  Blood. 

Should  the  animal  be  docile,  it  may  only  be  necessary  to 
secure  it  in  a  narrow  stall,  or  even  to  a  post.  However,  the  opera- 
tion seems  more  easily  performed  with  the  supply  animal  thrown 
down  and  tied. 

The  hair  is  now  clipped  from  a  portion  of  the  skin  of  the 
neck  just  over  the  jugular  vein.  The  denuded  part  is  then  bathed 
with  an  antiseptic  solution  (3  to  5  per  cent,  carbolic  acid,  creolin, 
zenoleimi,  or  other  effective  germicidal  agent)  in  order  to  destroy 
all  septic  germs  on  the  skin  which  might  gain  entrance  to  the 
punctured  wound  (afterwards  to  be  made)  and  produce  an 
abscess,  or  septic  inflammation  of  the  vein.  The  neck  of  the 
animal  is  now  straightened  and  tensed,  and  a  piece  of  good  strong 
cord  or  small  rope  (one-quarter  inch)  tied  round  its  base  suffi- 
ciently tight  to  check  the  flow  of  blood  and  raise  the  vein.  A 
small  trocar  and  canula,  or  hollow  sharp-pointed  needle,  which 
has  previously  been  sterilized,  or  disinfected,  is  then  inserted 
into  the  distended  vein  and,  is  directed  up  the  vessel  toward  the 
head.  As  soon  as  the  needle  enters  the  vein,  the  blood  passes 
through  it  into  a  sterilized  glass,  or  other  receptacle ;  and  when 
sufficient  blood  has  been  extracted,  the  needle,  or  canula,  is 
withdrawn,  the  rope  around  the  neck  loosed,  and  the  wound 
bathed  with  antiseptic  solution. 

Preparing  the  Blood. 

To  prevent  the  blood  clotting,  after  it  has  been  withdrawn, 
it  is  iimriediately  stirred,  slowly,  with  a  thin  glass  rod,  which  has 
been  disinfected,  until  as  much  as  possible  of  the  clot  has  collected 
on  it,  and  it  is  then  withdrawn.  The  remaining  defibrinated  blood, 
or  a  part  of  it,  is  then  drawn  up  into  a  clean  hypodermic  syringe, 
and  the  quantity  to  })e  injected  gauged  by  a  small  screw-regulator 
on  the  piston. 
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Injecting  the  Blood. 

The  animal  to  be  inoculated  is  prepared  by  clipping  the  hair 
from  off  a  portion  of  the  skin — about  the  size  of  the  hand — behind 
or  a  little  above  the  point  of  the  elbow,  on  the  side  of  the  chest 
(any  part  where  the  skin  is  loose  and  thin,  will  answer).  This 
is  disinfected  as  in  the  case  of  the  supply  animal.  The  skin  is 
then  drawn  out  between  the  thumb  and  forefinger  of  the  left 
hand,  and  an  incision  made  through  it  with  a  narrow,  sharp- 
pointed  knife  or  lancet  to  allow  of  easy  introduction  of  the  hypo- 
dermic needle,  care  being  taken  not  to  injure  the  chest-wall.  If 
the  needle  is  a  very  strong  one,  it  may  not  be  necessary  to  use  the 
lance.  The  syringe  is  now  attached  to  the  needle  and  the  required 
amount  of  blood  injected  under  the  skin.  After  withdrawal  of 
the  needle,  the  part  is  again  lightly  bathed  with  the  antiseptic 
solution,  and  the  surgical  part  of  the  Avork  is  completed.  Success 
here  depends  very  largely  upon  the  antiseptic  precautions  taken 
in  the  operation.  Consequently,  all  instruments  and  utensils,  the 
hands  of  the  operator,  and  the  operative  area  of  skin,  should  be 
thoroughly  disinfected. 

Dose  of  Blood. 

The  standard  amount  of  blood  used  at  this  Station  for  some 
time,  has  been  one  cubic  centimeter  (about  16  drops)  for  animals 
of  any  age.  Latterly,  however,  it  has  been  our  custom  to  ad- 
minister a  second  dose  of  two  cubic  centimeters,  after  recovery 
from  the  second  fever  period  (referred  to  later  on).  The  object 
here  is  to  increase,  if  possible,  the  degree  of  immunity  before  the 
animal  is  exposed  to  ticks.  After  this  second  injection  of  blood- 
the  patient  is  kept  under  observation  for  ten  days,  or  so,  longer, 
and  the  temperature  taken  to  watch  the  course  of  the  fever,  should 
there  be  any. 

We  have  previously  stated  that  the  blood  before  injection 
was  stirred  to  remove  the  clot  (defibrinated) .  This  is  usually 
done,  when  a  number  of  animals  are  to  be  inoculated,  to  prevent 
clotting  before  the  work  is  completed.  In  the  case  of  a  single 
animal,  however,  or  even  two  or  three,  the  blood  may  be  drawn 
directly  from  the  vein  of  the  supply  animal  into  the  hypodermie 
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syringe  and  injected  immediately  into  the  other  animal  or  ani- 
mals, while  it  is  still  warm  and  fluid. 

Fever  Reaction. 

For  the  first  eight  or  ten  days,  with  some  exceptions,  no  rise 
of  temperature  takes  place  (period  of  incubation).  About  the 
tenth  day,  signs  of 'fever  are  noticeable  by  the  use  of  the  ther- 
mometer. There  may  be  two,  three,  or  more  degrees  above  the 
normal.  The  fever  continues  for  about  eight  or  nine  days,  but  in 
^ome  instances,  may  not  exceed  four  days,  while  in  others  it  may 
continue  fifteen  days.  This  is  known  as  the  primary  reaction, 
or  first  stage  of  the  fever.  During  this  stage  we  have  known  the 
temperature  to  reach  108  degrees  Fahrenheit,  and  over. 

After  this  period  there  is  a  remission ;  and  from  about  the 
twenty-fifth  to  the  thirtieth  day,  after  inoculation,  there  is 
another  rise  which  lasts  about  seven  to  ten  days.  This  is  the 
secondary  reaction,  or  second  stage  of  the  fever,  which  may  differ 
somewhat  from  the  primary  in  being  more  irregular  in  its  course. 
The  temperature  should  be  taken  morning  and  evening. 

Should  the  blood  of  the  animal  be  examined  during  these 
fever  periois — by  an  instrument  termed  the  haemocytometer — 
for  the  purpose  of  noting  the  number  of  cells  in  a  given  quantity 
of  blood,  it  will  be  found  that  they  will  have  been  considerably 
reduced  in  number,  owing  to  their  destruction  by  the  fever  germ, 
which  appears  to  be  particularly  active  at  these  stages. 

After  perfect  recovery  from  the  second  period  of  fever, 
which  might  be  placed  at  from  fifty  to  sixty  days  from  date  of 
inoculation,  the  animal  may  be  exposed  to  mild  tick  infestation. 
But  it  seems  much  safer  not  to  subject  newly  inoculated  animals 
to  extreme  conditions  for  at  least  one  year. 

Although  inoculation  may  be  performed  at  any  season  of  the 
year,  the  best  time  in  our  climate  is  during  the  late  fall  or  early 
winter  months.  This  prevents  a  too  sudden  gross  infestation 
with  ticks  when  the  animal  is  turned  on  to  pasture,  as  would, 
naturally,  be  tho  case  during  the  summer  months. 
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Care  of  the  Animal  Durincj  the  Inoculation  P^lver. 

The  care  of  the  animal  during  the  course  of  the  inoculation 
fever  is  of  the  utmost  importance.  The  quarters  should  be  abso- 
lutely free  from  ticks,  and  they  should  be  comfortable  in  every 
way.  Exposure  to  climatic  severities,  while  the  animal  is  the 
victim  of  the  fever,  is  likely  to  be  succeeded  by  untoward  results. 
The  food,  as  previously  alluded  to,  should  be  nutritious,  as  it  is 
desired  to  furnish  the  elements  that  will  keep  building  up  and 
restoring  the  blood  and  other  tissues  of  the  animal  body  that  are 
being  broken  down  as  a  result  of  the  disease. 

It  has  been  the  custom  with  our  Station  to  feed  the  animals 
three  times  per  day,  with  a  moderate  quantity  at  each  feed,  of 
concentrates  such  as  crushed  corn  and  oats  mixed,  with  hay, 
when  the  animals  were  not  able  to  be  turned  out  to  graze.  Where 
a  convenient  oat  patch  can  be  made  available,  pasturing  on  it 
during  the  day  will  be  found  quite  beneficial,  in  not  only  nourish- 
ing the  cattle,  but  keeping  the  bowels  in  good  condition.  In  this 
case,  concentrated  food  may  be  given  morning  and  night  only. 

There  is  no  special  ration  that  might  be  suggested.  Any  good 
■sound  concentrated  feeding  materials  that  are  available,  so  long 
as  they  are  nutritious,  will  be  suitable.  The  animals  should  not 
be  surfeited  with  too  much  food,  but  it  should  be  rather  allowed  in 
moderate  quantity.  And,  as  before  stated,  pure  drinking  water 
•should  be  accessible  at  all  times;  and  a  little  salt  will  be  found 
beneficial. 

'COMPLETE  IMMUNITY  NOT  CONFERRED  BY  ARTIFI- 
CIAL INOCULATION. 

Having  successfully  passed  through  two  periods  of  fever  be- 
fore being  exposed  to  ticks  on  pasture,  the  animal  seems  to  have 
obtained  a  sufficient  degree  of  immunity  to  ^vithstand  the  ill- 
effects  of  further  inoculation  by  the  ticks,  provided  the  latter  are 
not  so  numerous  as  to  transmit  the  germs  in  excessive  numbers 
and  cause  a  relapse.  Hence  the  value  of  having  the  animal  ready 
to  place  on  pasture  at  a  season  of  the  year  when  seed  ticks  are 
few,  but  sufficient  to  keep  up  the  inoculation  until  absolute  im- 
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munity  is  reached.  In-other  words,  artificial  inoculation  gives 
the  animal  a  ,  start  toward  immunity,  and  the  ticks  keep  it  iii> 
until  it  is  immune.  But  it  should  be  arranged  so  as  to  have  the 
tick  inoculation  gradual,  and  not  sudden  and  excessive,  as  would 
be  the  case  in  summer,  with  gross  tick  infection  of  pastures. 

RECENTLY  ARTIFICIALLY  IMMUNIZED  ANIMALS 
SEEM  TO  SUFFER  LESS  ON  PASTURE  WHEN 
RUNNING  WITLI  NATIVE,  OR  OTHER,  PER- 
FECTLY IMMUNE  CATTLE. 

It  has  been  our  experience  at  the  Louisiana  Station,  that 
when  a  number  of  recently  immunized  cattle  are  placed  upon  (t 
ticky  pasture  alone,  they  seem  to  suffer  more  severely  from  tick- 
inoculation  than  when  allowed  to  run  with  native  animals.  The 
reason  for  this  appears  to  be,  that  the  germ  of  the  fever  becomes 
more  virulent  when  perpetuated  in  ticks  bred  upon  imperfect]  \ 
immune,  or  partially  susceptible,  cattle.  It  would  seem  that  when 
being  passed,  from  time  to  time,  through  the  blood  of  native  or 
perfectly  immune  stock — which  become  highly  resistant  to  its 
effect,  the  germ  loses,  to  a  considerable  degree,  its  virulence. 
That  is,  it  becomes  attenuated  or  weakened,  and  afterwards,  when 
inoculated  into  the  circulation  of  the  recently  immunized  animal 
by  the  tick,  does  net  produce  such  an  acute  form  of  the  fever. 
But,  when  there  are  no  immune  animals  present,  along  with 
those  recently  inoculated,  to  modify  the  virulence  of  the  germ,  the 
latter  may  suffer  considerably,  on  account  of  increased  potency 
on  the  part  of  the  organism.  Hence,  we  would  suggest  that  cattle, 
recently  inoculated  and  turned  out  at  the  proper  time,  should  be- 
permitted  to  run  along  with  native,  or  immune,  animals  for  the 
reasons  just  advanced. 

ERADICATION    OF    THE  TICK. 

Great  as  has  been  the  boon  of  artificial  immunization  of  sus  - 
ceptible cattle  to  the  Southern  stockman,  the  ideal  situatfon  will 
not  have  been  reached  until  the  cattle  tick  has  been  eradicated 
from  the  Texas  fever  belt  of  the  Southern  States. 
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By  the  aid  of  the  inoculation  process,  alone,  our  stock  owners 
have  been  enabled  to  import  pure-bred  cattle  from  Northern 
States  to  improve  their  herds,  in  spite  of  the  presence  of  the  tick. 
But  the  latter  still  remains  with  us,  and  so  lono-  as  it  does  so,  the 
Southern  feeder  of  beef  animals  Avill  never  be  placed  upon  the 
same  footing-  with  his  Northern  neighbor,  so  far  as  the  ad- 
vantages of  the  great  markets  of  the  North  and  West,  at  any  and 
all  seasons  of  the  year,  are  concerned;  and  this,  too,  solely  on 
necount  of  the  tick. 

True,  Southern  cattle  for  innnediate  slaughter  can  now  be 
shipped  north  of  the  Federal  quarantine  line,  but  only  during  a 
very  short  period  of  the  winter  season,  and  then  have  to  be  placed 
in  special  sections  of  the  stock  yards  provided  for  Southern 
cattle,  which  tends  to  interfere  with  fair  competition. 

Again,  the  Southern  raiser  of  show  cattle  is  prohibited  from 
competing  with  the  Northern  exhibitor  in  the  great  State,  Na- 
tional and  International  expositions,  which  he  ought,  and  would 
be  able  to  do,  were  it  not  for  the  influence  of  the  tick. 

But,  even  in  the  case  of  our  native  cattle,  and  from  a  local 
economic  standpoint,  the  tick  is  perhaps  the  greatest  enemy  of 
our  cattlemen.  Because,  although  our  Southern  animals  may  be, 
and  the  majority  are,  immune  to  Texas  fever,  the  constant  irrita- 
tion produced  by,  and  the  blood-sucking  proclivities  of,  the  tick, 
enormously  retards  development  in  the  animals,  in  the  direction 
of  growth,  fattening  and  milk-giving  qualities.  Looked  at  from 
every  point  of  view,  therefore,  it  will  be  seen  that  the  great  in- 
cubus to  a  prosperous  cattle  industry  in  the  South  is  the  common 
cattle  tick. 

Appropos  of  our  remarks  with  reference  to  shipping  fat 
cattle  to  the  Northern  markets,  it  might  be  instructive  to  refer 
here,  to  a  demonstration  made  by  this  Station  two  or  three  years 

^Ig'O. 
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DEMONSTRATION  IN  FATTENING  CATTLE  FOR  THE 
NORTHERN  MARKET. 

To  test  the  question  as  to  whether  Louisiana  could  fatten  a 
carload  of  steers,  on  home  products  and  by-products,  for  the 
Chicago  market,  and  compete  with  those  fed  in  the  corn  belt 
(which  was  not  thought  feasible  by  some  feeders  in  that  section), 
the  Station  purchased  a  lot  of  high-grade  Aberdeen  Angus  calves 
in  the  neighborhood  of  Clinton,  111.  Seventeen  steer  calves,  the 
remainder  being  heifers  and  one  bull,  were  selected  for  the 
demonstration.  Being  susceptible,  or  non-immune,  all  of  the 
animals  (some  thirty-four  head)  had  to  undergo  the  immuniza- 
tion process,  which  they  did  without  loss,  except  in  the  case  of  a 
steer  calf,  which  succumbed  to  an  acute  attack  of  congestion  of 
the  lungs  during  convalescence  from  the  inoculation  fever.  On 
January  1,  1904,  a  carload  of  sixteen  steers  left  the  Experiment 
Station  at  Baton  Rouge,  averaging  two  and  one-half  years,  and 
1,325  pounds  in  weight.  They  were  six  days  and  nights  on  their 
journey,  and  when  sold  in  Chicago,  averaged  1,251  pounds.  They 
brought  $5.65  per  hundredweight,  topping  the  market  on  the  day 
of  sale  by  40  cents.  They  were  purchased  for  New  York  account, 
and  when  butchered,  dressed  within  a  fraction  of  59  per  cent. 

Although  this  was  an  excellent  showing,  had  it  not  been  for- 
the  tick,  which  infested  these  animals  from  time  to  time  during^ 
the  convalescent  and  fattening  periods,  there  is  no  reason  to  doubt 
that  the  gradual  and  ultimate  gains  made  in  weight  would  have- 
been  considerably  greater. 

THE  ERADICATION  OF  TICKS  FROM  PASTURES  IN  THE 

SOUTH 

Is  a  matter  which  has  occupied  the  attention  of  several  of  the- 
experiment  stations  for  some  time.  Dr.  Tait  Butl'er,  in  North- 
Carolina,  has,  already,  by  a  system  of  tick  starvation  and  rotation 
of  pastures,  freed  several  of  the  counties  of  that  State  of  ticks, 
and  brought  them  above  the  Federal  quarantine  line,  so  that  the- 
cattle  now  raised  in  them  have  free  access  to  the  Northern  markets, 
at  any  season  of  the  year,  much  to  the  advantage  and  gratifica- 
tion of  their  owners. 
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In  our  own  State,  Prof.  H.  A.  Morgan,  late  Station  Ento- 
mologist, and  now  Director  of  the  Tennessee  Agricultural  Experi- 
ment Station,  has,  based  upon  a  careful  study  of  the  life-history 
and  habits  of  the  cattle  tick,  suggested  a  method  of  tick  eradica- 
tion, which  we  think  will,  so  far  as  our  latitude  is  concerned, 
prove  of  incalculable  value  in  revolutionizing  our  cattle  industry. 

The  results  of  Professor  Morgan's  investigations,  while  in 
Louisiana,  have  already  been  published  as  Louisiana  Experiment 
'Station  Bulletin,  Second  Series,  No.  82,  and  to  which  reference  is 
commended  for  detailed  information  on  the  subject.  We  have, 
however,  taken  the  liberty  of  reproducing  that  part  of  the  work 
which  deals  with  two  methods  suggested,  in  order  to  render  this 
publication  the  more  complete  and  comprehensive.  These  are  as 
follows : 

Data  and  Pasture  Rotation.   Remedy  I. —  (a). 

' '  In  the  study  of  the  development-  of  the  Texas  fever  cattle 
tick  during  the  summer  months  it  was  found  that  the  time  re- 
quired for  seed  ticks,  after  infesting  animals,  to  mature  into  en- 
gorged females  and  drop  to  the  ground  for  egg  deposition  was  a 
little  less  than  the  time  required  for  a  female  after  dropping  to 
lay  eggs,  and  these  eggs  to  hatch.  Therefore  infested  animals 
might  be  cleaned  of  ticks  by  being  placed  in  a  tick-free  field,  upon 
which  to  drop  all  their  ticks  before  eggs  from  females  dropped  the 
■day  the  animals  were  placed  in  the  pasture  would  hatch.  The 
time  between  the  droping  of  the  ticks  and  possible  reinfestation 
v/as  of  too  short  duration  for  this  plan  to  be  practicable  in  the  face 
of  slight  developmental  variations  due  to  changes  in  temperature 
or  other  conditions.  Experinients  were  conducted  in  order  to  de- 
termine if  a  wider  range  of  time  between  these  important  sug- 
gestive remedial  periods  did  not  exist  and  thus  develop  a  remedy 
easily  within  the  range  of  the  average  farm  operations  of  the 
State.  Continuing  the  breeding  experiments  through  every  month 
ir.  the  year,  it  was  found  that  eggs  deposited  the  latter  part  of 
November,  and  in  December,  January,  and  February,  did  not 
hatch  until  late  March,  April,  or  early  May,  and  that  the  longest 
period  of  development  of  the  tick  (from  seed  tick  to  full  engorge- 
ment and  period  of  dropping)  upon  cattle  during  these  months 
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was  forty  days,  thirty-five  beiijig  in  most  cases  ample  for  the  de- 
velopment and  dropping  of  every  tick.  It  thus  became  easily  pos- 
sible to  place  infested  animals  upon  tick-free  areas  during  late 
November,  December,  and  January,  have  them  drop  every  tick, 
and  run  no  risk  of  reinfestation,  as  eggs  did  not  hatch  under  the 
prevailing  temperature  of  these  months. 

Data  and  Pasture  Rotation.   Remedy  I. —  (b). 

"The  next  phase  in  the  development  of  a  practical  remedy 
was  the  determining  of  the  length  of  time  necessary  to  starve 
ticks  out  of  a  pasture  wlien  all  hosts  (cattle,  horses  and  mules) 
were  excluded.  Experiments  during  the  summers  from  1897  to 
1904,  inclusive,  showed  that  about  one  month  was  necessary  for 
the  laying  and  hatching  of  eggs  and  that  seed  ticks  could  endure 
as  long  as  two  months  in  sunnner  without  food.  For  example, 
if  all  hosts  of  the  cattle  tick  Avere  removed  from  a  pasture  on 
June  1  this  pasture  would  be  tick  free  by  early  October. 

"The  fall  and  winter  months,  though  a  decidedly  opportune 
period  for  ridding  animals  of  ticks,  were  found  least  effective  as 
a  period  for  cleaning  pastures  by  excluding  cattle  tick  hosts. 
Eggs  deposited  in  late  fall  may  not  hatch  until  the  next  March 
or  April,  and  seed  ticks  may  live  without  food  from  late  Sep- 
tember until  the  middle  of  the  following  April.  It  will  thus  be 
seen  that  more  time  is  required  during  the  late  fall  and  winter 
months  to  deposit  and  hatch  tick  eggs  or  to  starve  out  seed  ticks 
than  is  necessary  during  midsummer  to  effect  both  operations. 

"With  this  information  a  remedial  application  may  be  per- 
fected to  meet  the  conditions  upon  the  farms  or  plantations  of 
the  South.  Pastures  may  be  divided  so  that  from  a  portion  of 
them  all  animals  (cattle,  horses  and  mules)  upon  which  the  Texas 
fever  cattle  tick  develops  may  be  excluded  from  June  1  until  late 
fall  in  order  that  the  animals  when  cleaned  of  ticks  may  have  a 
tick-free  field  in  which  to  be  placed.  To  be  cleaned  the  animals 
nuiy  be  placed,  not  earlier  than  the  middle  of  November,  in  a  corn 
or  cotton  held  from  which  the  crop  has  been  removed,  and  there 
kept  until  the  ticks  have  dropped  (thirty-five  or  forty  days).  In 
no  case  shonld  they  have  access  to  the  pasture  from  which  they 
have  just  been  taken,  as  aninuils  nmy  become  infested  during  a 
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warm  spell  of  the  winter  months  with  seed  ticks  which  hatched 
in  September  or  early  October.  (Seed  ticks  hatched  September 
29,  1903,  remained  alive  without  food  until  April  10,  1904).  As 
soon  as  all  ticks  are  dropped  the  animals  may  be  removed  to 
the  tick-free  field,  or  they  may  remain  longer  without  danger  of 
reinf  estation  if  the  corn  or  cotton  field  provides  sufficient  pastur- 
age. Not  later  than  February  they  should  be  placed  in  the  tick- 
free  field  to  be  fed  the  hay  crop  gotten  from  this  area  the 
previous  season.  Upon  this  tick-free  area  they  may  be  kept  until 
sufficient  time  has  elapsed  to  destroy  the  ticks  by  starvation  in 
the  pasture  from  which  they  were  removed  into  the  corn  or  cotton 
field  the  fall  previous. 

'''Feed-Lot"  Method  of  Ridding  Cattle  and  of  Cleaning 
Pastures  During  Summer.    Remedy  II. 

' '  It  should  be  remembered  that  not  all  farms  nor  all  fields  of 
individual  farms  lying  below  the  National  quarantine  line  are 
infested  with  the  fever  tick.  Parishes  of  Louisiana  devoted  to 
sugar  cane  and  rice  culture  are  practically  free  from  ticks.  Many 
cotton  plantations  are  also  exempt,  and  those  parts  of  all  farms 
throughout  the  South  upon  which  no  cattle  have  been  from  June 
i  until  October  1,  or  later,  are  also  tick-free.  These  areas  may  be 
advantageously  used  in  eradicating  the  fever  tick  from  con- 
tiguous ones. 

"The  'feed-lot'  method  of  cleaning  cattle  is  based  upon  the 
fact  that  the  parasitic  period  (from  attachment  as  seed  tick  to 
dropping  to  ground  as  a  fully  engorged  female)  of  the  fever  tick 
is  not  more  than  forty  days;  less, in  summer.  In  this  method  a 
portion  of  ground  is  set  apart,  half  of  which  is  of  sufficient  size 
i<'  accommodate  the  number  of  cattle  on  hand.  The  area  selected 
should  be  convenient  to  plenty  of  feed  and  water.  Surround  and 
divide  the  lot  with  a  double  fence  (8  to  10-foot  space).  Feed  the 
cattle  for  twenty  days  on  one  side,  then  remove  them  to  the 
other  for  fifteen  or  twenty  days  longer.  Every  female  tick  will 
have  dropped,  and  the  cattle  may  then  be  placed  upon  such  field 
or  pasture  as  may  be  tick-free  and  available."  (Male  ticks  may 
remain  on  cattle  two  or  three  weeks  longer,  but  are  harmless  in 
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the  absence  of  females.)  "By  this  method  entire  farms  may 
be  cleaned  during  a  summer  period  of  not  exceeding  four 
months  In  the  early  spring  select  a  field  with  water  and 
shade  available  to  be  devoted  to  broadcast  sorghum,  corn  or 
millet,  or  all  three.  On  June  1  fence  off  the  feed-lot  (within  the 
forage  field),  in  which  place  all  the  cattle  of  the  farm,  and  feed 
and  rotate  as  described  above  for  forty  days.  At  the  end  of  this- 
period  the  cattle  may  be  turned  into  the  field  of  sorghum,  millet 
or  corn,  and  there  pastured  until  October  15  or  November  1,  by 
which  time  all  fever  ticks  upon  the  entire  property  outside  of  the 
fcv^d-lots  will  have  perished. 

'  "After  the  animals  are  removed  the  feed-lots  should  be  im 
mediately  plowed  and  thoroughly  cultivated,  and  their  edges  com- 
pletely sprayed  with  crude  petroleum,  zenoleum  solutions,  or 
other  substances  destructive  to  tick  life. 

Summary. 

"1.  The  North  American  cattle  tick  has  been  bred  upon 
cattle,  horses  and  mules.  Horses  and  mules  are  not  continuously 
infested  when  upon  ticky  pastures  as  are  cattle. 

"2.  Sheep  and  goats  run  upon  pastures,  scatter  bunches  of 
seed  ticks  and  reduce  possible  infestation  of  cattle  upon  the  same 
pastures. 

'  ' '  3.  The  excessive  tax  of  gross  infestation  of  ticks  is  not  only 
shown  by  the  great  loss  of  flesh  of  animals  attacked,  but  in  the 
slower  development  of  ticks  on  animals  intensely  infested. 

"4.  In  connection  with  the  two  pasture  methods  suggested 
for  the  eradication  of  the  fever  tick,  the  periods  of  greatest  im- 
portance in  the  life  of  this  tick  are,  (1)  the  combined  egg  laying 
and  incubation,  which  takes  place  upon  the  ground  of  the  pasture, 
and  (2)  the  development  of  the  tick  upon  cattle  (from  the  time 
the  seed  ticks  are  collected  from  the  pasture  and  attach,  through 
.  the  two  molting  periods,  to  the  engorgement  and  dropping  of  the 
females).  Eggs  hatch  readily  in  from  twenty  to  thirty  days, 
from  May  until  early  October.  Those  deposited  in  the  latter  half 
of  November,  in  December,  January,  February,  and  early  March, 
hatch  in  April  and  May;  earlier  in  exceptionally  open  winters. 
Ticks  develop  upon  cattle  in  from  about  nineteen  to  thirty  days 
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in  summer,  and  the  longest  winter  development  upon  cattle  was 
found  to  be  forty  days. 

'^5.  More  eggs  are  deposited  in  summer  than  in  winter. 
Many  females  succumb  to  the  cold  before  depositing  half  as  many 
eggs  as  females  of  the  same  size  would  deposit  in  summer. 

^'6.  Seed  ticks  possess  remarkable  vitality,  having  been 
found  to  be  able  to  exist  without  food  as  long  as  two  months  in 
summer  and  over  six  in  late  fall,  winter,  and  early  spring. 

''7.  From  a  study  of  the  life  and  habits  of  the  fever  tick, 
two  plans  have  been  developed  for  its  eradication :  (1)  a  pasture 
rotation  system,  utilizing  June,  July,  August,  September,  and 
October  to  starve  out  the  tick  from  pastures  by  excluding  cattle, 
horses,  and  mules ;  (2)  the  adoption  of  the  feed-lot  method  within 
a  sorghum,  corn,  millet  or  other  forage  field  conveniently  located 
for  water  and  shade. 

"8.  Animals  south  of  the  quarantine  line  may,  any  time 
during  the  year,  be  absolutely  cleaned  of  female  ticks  in  forty 
days  or  less  by  the  feed-lot  method. 

* '  9.  Seed  ticks  hatched  in  late  September  and  October,  living 
as  they  can  as  long  as  six  months,  may  infest  cattle  during  any 
warm  spell  from  late  September  until  April. 

"10.  While  a  number  of  substances  are  of  great  value  in 
reducing  tick-infestation  of  animals,  they  are  attended  with  some 
loss,  considerable  expense,  and  much  worry,  and  can  not  be  relied 
upon  for  complete  eradication  except  when  associated  with  the 
pasture  rotation  remedy.  Many  substances  used  to  lessen  tick 
infestation  irritate  the  skins  of  animals  and  lengthen  the  period 
of  development  of  ticks  which  survive  the  effect  of  the  applica- 
tion." 

CAN    THE    CATTLE    TICK    BE    EFFECTUALLY  EX- 
TERMINATED FROM  SOUTHERN  PASTURES? 

In  answering  the  query  we  have  made  for  ourselves,  we  would 
say,  that  with  individual  effort,  only.  No !  With  united  action, 
Yes! 

If  the  work  of  Morgan  and  Butler,  and  possibly  some  others, 
of  totally  eradicating  ticks  from  restricted  areas,  which,  in  the 
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case  of  North  Carolina,  amounted  to  several  counties,  means  any- 
thing, it  is,  that  it  is  possible  to  extend  the  good  work,  along 
fsimilar  lines,  to  take  in  the  entire  tick-infected  sections  of  the 
'Southern  States.  But,  there  must,  of  course,  be  concert  of  action 
and  uniformity  of  effort  on  the  part  of  every  one  concerned. 
Fortunately,  the  ultimate  success  of  the  plans  suggested  has 
appealed  to  the  United  States  Department  of  Agriculture,  and 
Mr.  Hunter,  under  the  Bureau  of  Entomology,  in  co-operation 
with  all  of  the  States  affected  by  the  cattle  quarantine,  and  who 
m  charge  of  the  work,  is  now  engaged  in  pushing  the  biologic 
investigation  of  the  tick,  which  we  hope  is  the  beginning  of  great 
things  for  our  Southern  cattle  industry. 

Although  the  Government  has  already  taken  hold  of  ^the 
matter,  it  may  not  be  out  of  place  to  quote  a  resolution  passed 
by  the  American  Veterinary  Medical  Association  at  its  annual 
convention  held  in  Cleveland  Ohio,  in  August  last,  as  it  shows,  in 
brief  language,  the  importance  of  this  great  work : 

"Whereas,  the  Southern  cattle  tick  (Boophilus  annulatus) 
and  the  resulting  Federal  quarantine  restriction  on  the  movement 
of  Southern  cattle,  is  the  greatest  obstacle  to  the  growth  of  the 
cattle  industry  of  the  Southern  States,  and 

"Whereas,  the  work  of  tick  extermination  in  some  of  the 

Southern  States  demonstrates  that  it  is  perfectly  feasible  to 
eradicate  the  cattle  tick  pest,  and 

"Whereas,  the  Federal  Bureau  of  Animal  Industry  has 
successfully  conducted  measures  to  eradicate  other  diseases  when 

affecting  or  jeopardizing  the  cattle  interests  of  other  sections  of 

the  country ;  therefore  be  it 

"Resolved,  That  it  is  the  sense  of  this  Association  tliat  the 

time  has  arrived  for  active  and  substantial  Federal  assistance  to 

the  Southern  States  in  their  efforts  to  exterminate  the  greatest 

present  menace  to  the  cattle  interests  of  a  large  part  of  our 

country. ' ' 

With  the  eradication  of  the  tick,  Texas  fever,  that  bane  of 
the  Southern  raiser  of  improved  cattle,  will  be  a  thing  of  the  past, 
and  instead  of  embargoes,  in  the  form  of  quarantine  restrictions 
against  the  free  movement  of  our  cattle  northward  to  the  great 
markets,  all  barriers  will  be  lowered,  and  our  stock  will  be  granted 
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a  free  entry  at  all  times  to  whichever  mart  suits  best  the  conveni- 
ence of  the  owner. 

What  a  future  for  the  cattle  industry  of  such  a  magnificent 
cattle-growing  section  of  the  country!  What  an  object  to  be 
attained !  It  is  possible  of  realization !  Let  us  all  work  together 
as  a  unit  for  its  accomplishment.  For,  apart  from  the  fact  that 
the  tick  is  the  conveyor  of  the  germ  of  Texas  fever,  it  should  be 
strongly  borne  in  mind  that  it  ^is  also  a  parasite  on  our  cattle, 
and  the  most  baneful  in  its  effects  that  the  Southern  cattle  raiser 
has  to  contend  with. 
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BLACK=LEG, 


From  time  to  time  the  Veterinary  Department  receives  re- 
quests for  information  regarding  "Black-leg,"  a  disease  quite 
fatal  to  young  cattle  frequently  in  the  best  of  condition,  but 
which  does  not  appear  to  be  recognized  by  many,  and  it  is  for 
the  purpose  of  supplying  to  our  cattle  owners  something  like 
accurate  data  on  the  subject  that  the  Station  publishes  this  short 
bulletin  at  the  present  time.  We  are  not  prepared  to  say  that 
this  disease  is  of  more  frequent  occurrence  than  heretofore  m 
the  State:  but,  on  account  of  the  greater  tendency  on  the  part 
of  our  people  to  raise  and  own  animals  of  better  breeding,  and, 
1-  consequence,  of  greater  value,  losses  occurring  in  their  stock 
may  be  receiving  more  attention,  as  to  cause,  with  the  result  that 
the  trouble  is  being  more  frequently  recognized,  rather  than  be- 
coming more  frequent. 

The  value  of  voung  "scrub"  cattle  is  relatively  so  incon- 
siderable that  when  a  few  of  them  die  on  the  farm  little  thought 
is  taken  of  the  probable  cause  of  death,  and,  therefore,  no  in- 
vestigation is  made  to  endeavor  to  discover  it.  Black-leg  may 
have'  been  at  the  bottom  of  many  of  such  fatalities  in  the  past, 
unrecognized,  and  because  of  the  proper  sanitary  measures  not 
having  been  taken  to  destroy  infection  in  the  bodies  of  the  vic- 
tims, the  disease  may,  no  doubt,  have  become  established  m  cer- 
tain'localities,  laying  the  foundation  for  the  cases  in  the  more 
valuable  animals,  and  which,  because  of  their  greater  value,  har; 
caused  owners  to  seek  more  information  regarding  the  fatal  aib 
ment.  Fortunately,  although  the  disease  is  a  very  fatal  one 
among  voung  cattle,  it  can  be  almost  wholly  prevented  by  vac- 
cination. In  fact,  statistics  recorded  by  the  National  Department 
of  Agriculture  at  Washington  go  to  show  that  out  of  1,500,000 
animals  vaccinated,  the  loss  reached  only  about  one-half  of  one 
per  cent. 

Besides  being  known  as  black-leg,  the  disease  has  other 
names,  such  as  black-quarter,  quarter-ill,  symptomatic  anthrax, 
symptomatic  charbon,  etc.    To  avoid  confusion,  however,  we  will 
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confine  ourselves  to  the  first  name,  black-leg.  The  use  of  the 
terms,  symptomatic  anthrax  and  symptomatic  charbon,  has  led  to 
a  good  deal  of  misunderstanding  and  error  in  our  State,  so  far 
as  this  disease  is  concerned,  because,  having  anthrax  or  charbon 
a.^  a  part  of  the  name,  many  have  been  led  to  think  that  th(^ 
disease  was  genuine  anthrax  or  charbon.  Some  writers  on 
veterinary  medicine  use  the  terms,  symptomatic  anthrax  and 
charbon  symptomatique  (the  French),  because  of  its  apparent 
resemblance  to  the  external  appearance  of  that  disease,  espe- 
cially a  swelling  that  is  usually  to  be  found  in  those  parts  of 
the  body  thickly  clothed  with  muscular  tissue.  But  since  bac- 
teriology has  assumed  the  rank  of  a  most  import  science,  it  hsLS- 
been  found  that  the  two  diseases  are  separate  and  distinct  ani 
produced  by  entirely  different  organisms  or  germs.  So  that,  in 
reality,  the  one  has  nothing  at  all  to  do  with  the  other ;  the  only 
similarity  of  importance  being,  perhaps,  that  both  are  rapid  and 
fatal  in  their  effect.  For  the  information  of  our  German  settlers 
we  may  mention  that  this  disease  is  known  in  their  language  a.^ 
' '  Rauschbrand. ' ' 

CAUSE. 

Black  leg  is  a  rapidly  fatal  infectious  disease  of  young  cat- 
tle, and  is  caused  by  a  spore-bearing  organism,  the  bacillus 
Chauvoei.  Spring  and  fall  are  said  to  be  the  most  favorable- 
seasons  for  the  development  of  the  ailment,  and  cattle  between 
the  ages  of  six  and  eighteen  months  are  the  most  liable  to  be- 
come affected,  although  partial  susceptibility  seems  to  remain 
up  to  about  four  years. 

The  manner  of  infection  is  by  indirect  contact  with  the- 
germ  on  infected  soil,  the  organism  gaining  entrance  to  the- 
body  through  abrasions  of  the  skin,  and,  perhaps,  in  rare 
cases,  through  the  mucous  membrane  of  the  mouth  and  other 
parts  of  the  alimentary  canal.  The  wounds  or  abrasions  are 
generally  quite  minute  in  size,  but  sufficiently  deep  to  penetrate 
through  the  skin  into  the  tissues  underneath.  Puncture  J 
wounds,  such  as  those  received  from  barbed  wire  fences  or  from 
stubbles  or  briers  in  pasture,  seem  to  be  the  most  likely  method 
of  infection,  and  correspond  somewhat  closely  to  the  only  man- 
ner in  which  the  disease  may  be  produced  artificially—viz., 
throuo-li  injection  of  the  virus  liy i)oderniatically. 
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SYMPTO^MS. 

The  disease  is  easy  of  recog-nition  on  account  of  the  symp- 
toms being  quite  characteristic.  It  is  characterized,  first,  by  the 
symptoms  of  a  more  or  less  intense  fever  and  by  the  appearance 
of  a  specific  tumor,  or  swelling,  upon  the  body,  neck  or  uppei' 
part  of  the  limb  above  the  knee  and  hock,  causing  stiffness  or 
himeness.  This  swelling  is  almost  constantly  found  in  the  thick 
flesh  or  muscles  of  the  parts  mentioned.  It  consists  of  a  pro- 
gressive inflammatory  enlargement,  of  firm  and  uniform  con- 
sistence, rapidly  extending  in  area  and  depth,  and  later  be- 
coming insensitive,  crepitant  and  resonant,  or,  in  other  words, 
the  swelling  emits  a  crackling  sound  when  the  hand  is  passed 
over  it.  This  crepitant  sound  is  due  to  the  collection  of  gas  in 
the  affected  flesh,  and  which  is  produced  by  the  germs  of  the 
disease.  When  the  swelling  is  cut  into,  a  frothy,  dark  red  fluid, 
escapes,  and  the  flesh  of  the  swelling  is  dark  in  color,  with  the 
appearance  of  being  mortified. 

With  few  exceptions,  the  disease  terminates  fatally,  death 
usually  occurring  in  from  twelve  to  thirty-six  hours  after  the 
first  appearance  of  the  symptoms. 

TREATMENT. 

With  regard  to  treatment,  it  may  be  said  that  curative  (?) 
agents  are  of  little  or  no  avail — prevention  being  the  only  satis- 
factory method  of  attacking  the  disease.  This  may  be  divided  into 
the  following,  viz.,  hygienic  and  preventive  or  protective. 

HYGIENIC. 

This  aims  at  destroying  or  preventing  the  spread  of  in- 
fection in  all  places  where  cattle  are  kept,  and  the  second,  to 
endeavor  to  fortify  the  systems  of  susceptible  animals  against 
an  invasion  of  the  black-leg  germs. 

Similar  to  anthrax  (charbon)  m  this  respect,  black  leg  in- 
fection is  largely  spread  from  the  dead  animal  through  the 
medium  of  carnivorous  animals  and  birds  (dogs,  buzzards,  etc.), 
or  omnivorous  animals  (hogs)  attacking  the  carcasses  and  carry- 
ing the  germs  broadcast,  or  the  victim  may  be  skinned  for  its 
hide,  or  incisions  made  into  the  swellings  to  "doctor"  the  pa- 
tient, and  the  infection  scattered  from  the  cuts  made  in  the 
swelling.   These  and  other  processes  naturally  assist  in  dis- 
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seminating  the  virus  or  poison.  In  a  circular  on  this  disease,  is- 
sued by  the  United  States  Department  of  Agriculture,  at  Wash- 
ington, D.  C,  the  following  paragraph  is  italicized  in  order  to 
give  it  emphasis:  ''It  is,  therefore,  of  the  utmost  importance  that 
cattle  owners  in  the  infected  districts  be  made  to  realize  that 
an  animal  affected  with  black-leg  may  be  the  cause  of  large 
subsequent  losses  from  the  same  disease,  perhaps  not  imme- 
diately, but  within  a  period  of  years  to  follow,  and  it  can  not 
be  recommended  too  urgently  that  they  make  every  effort  to 
reduce  the  danger  by  taking  adequate  measures  to  destroy,  as 
completely  as  possible,  this  source  of  renewed  infection." 

The  best  method  of  disposal  is  to  cremate  or  burn  the  dead 
animal,  and  in  order  to  insure  complete  destruction  of  it,  it 
should  be  placed  on  a  couple  of  logs,  or  over  a  trench,  and 
plenty  of  dry  wood  heaped  around  it.  A  few  quarts  of  coal  oil 
should  then  be  poured  on.  and  fire  set  to  it.  It  has  been  claimed 
that  in  some  parts  of  the  State  it  is  not  possible  to  obtain  suffi- 
cient wood  for  the  purpose  of  burning  up  the  bodies  of  animals 
that  have  died  from  infectious  diseases,  such,  for  example,  as 
in  certain  parts  of  Southwest  Louisiana.  This  section,  however, 
has  the  advantage  of  having  oil  in  abundance,  and  an  inex- 
pensive and  convenient  method  is.  first,  to  dig  a  trench  of  suffi- 
cient size,  and  placing  in  the  bottom  of  it  a  quantity  of  old 
sacking  to  act  the  part  of  a  "wick,"  then  saturating  the  sack- 
ing by  directing  a  pipe  from  a  barrel  filled  with  oil  into  the 
trench.  By  regulating  the  flow  of  oil.  a  continuous  flame  may  be 
kept  up  until  the  carcass  is  completely  consumed,  and  at  a  mini- 
mum of  cost  where  such  a  method  can  be  conveniently  under- 
taken. 

It  is  important  that  the  carcass  be  entirely  destroyed.  The 
})}ace,  also,  whei-e  the  body  has  lain  should  be  subjected  either 
t>  heat  or  it  should  be  sprinkled  with  some  powerful  disin- 
tu'tant,  such  as  ci'iide  cai-bolic  acid,  creolin,  zenoleum.  lime, 
( r  other  agent. 

Unfortunately,  thcn^  has  as  yet  been  no  sure  method  found 
of  completc^ly  eradicating  black  leg  infection  from  a  pasture. 

I'KKVENTR'E  OR  PROPHYLACTIC. 

It  is  to  the  division  of  prevention  which  we  term  prophylac- 
tic, combined,  necessarily,  with  the  hygienic,  that  we  have  to 
look  for  the  most  gratifying  results,  which  are  to  be  found  in 
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preventiYe  vaccination  of  susceptible  animals,  and  for  which  we 
are  indebted  to  the  discovery  of  Arloing,  C©rnevin  and  Thomas, 
that  animals  could  be  protected  against  black-leg  by  injecting 
them  with  more  or  less  virulent  material  obtained  from  the 
tumors  of  animals  that  had  died  of  the  disease.  The  beneficial 
results  of  this  treatment  may  be  appreciated  by  the  reference 
made  in  our  preliminary  remarks  concerning  the  record  of  the 
United  States  Department  of  Agriculture.  And,  further,  it  may 
be  mentioned  that  during  the  fiscal  year  ending  June  30,  1904, 
the  Department  distributed  over  1,000,000  doses  of  black-leg 
vaccine,  which  were  used  and  reported  upon  by  over  10,000  per- 
sons with  highly  satisfactory  results,  the  mortality  reaching 
only  0.44  per  cent. 

Black  leg  vaccine  is  now  a  commercial  commodity  and  may 
be  obtained  from,  or  through,  any  of  our  large  wholesale  drug- 
gists, directions  accompanying  the  material,  or  it  may  also  be 
had.' free  of  cost,  by  making  application  to  Dr.  A.  D.  Melvin, 
Chief  of  Bureau  of  Animal  Industry.  United  States  Department 
nf  Agriculture.  Washington,  D.  C.  and  subscribing  to  certain 
stipulated  conditions. 

In  conclusion  it  may  be  stated  that,  although  sheep  and 
goats,  as  well  as  cattle,  are  susceptible  to  black-leg,  they  are 
rarely  attacked  by  it,  the  disease  being  most  common  and  de- 
structive in  the  young  bovine  species. 
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OUR  AVAILABLE  STOCK  FOODS. 

W.  H.  Dalrymple. 


What  to  feed  and  how  to  feed  it,  in  order  to  obtain  the 
most  satisfactory  results  at  the  least  possible  cost,  has  been  and 
always  will  be,  one  of  the  most  important  problems  confront- 
ing the  feeder  of  live  stock. 

Louisiana  is  by  no  means  behind  her  sister  States  in  the 
n^atter  of  stock-food-pro Juction,  either  as  to  concentrates  or 
roughage,  and  it  is  the  object  of  this  bulletin  to  endeavor  to  drav* 
our  stockowners'  attention  to  what  we  have  available,  both  in 
direct  products  and  by-products,  and  how  it  may  be  intelligently 
utilized  to  the  best  advantage. 

It  is  hoped  that  we  have  been  fortunate  enough  to  be  able 
to  present  the  information  contained  in  the  following  pages,  in' 
acceptable  form,  and  in  an  intelligible  manner,  as  the  subject 
ip  one  of  the  greatest  import  to  the  live  stock  interests  of  the 
State. 


Making  lespedeza  hay  on  a  Louisiana  farm. 


Before  entering  upon  an  enumeration,  etc.,  of  our  available 
feeding  materials,  it  will  be  necessary  to  refer,  briefly,  to  a  few 
ol  the  technicalities  connected  with  the  principles  and  practice 
of  feeding,  which  the  feeder  ought  to  understand  in  order  that 
he  may  be  able  to  intelligently  apply  the  principles  to  the  prac- 
tice ;  or,  in  other  words,  know  what  he  is  doing ;  why  he  is  doing 
it,  and  the  results  it  is  reasonable  for  him  to  expect. 

In  the  first  place,  the  body  of  the  living  animal  contains. 
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or  is  made  up  of,  a  number  of  substances  very  similar  to  those 
found  in  plants,  such  as  water,  nitrogenous  matter  or  protein, 
fat,  and  mineral  matter.  In  the  act  of  living,  these  materials 
in  the  animal  body  are  constantly  being  used  up,  and  if  not 
eon+inually  supplied,  through  the  medium  of  the  various  plant 
food  products,  the  animal  will  gradually  become  emaciated  and. 
ultimately,  die. 

In  the  case  of  herbivorous  animals,  such  as  the  common 
domestic  animals  of  the  farm,  which  all,  more  or  less,  subsist 
on  herbage  or  plants  of  one  kind  or  another,  their  food  contains 
an  additional  group  of  substances  to  those  mentioned,  viz.,  carbo- 
hydrates,' or  nitrogen-free  extract,  of  which  starch  and  sugar 
are  good  examples. 

Before  being  able  to  build  up  and  nourish  the  body-tissues 
of  the  animal,  which  are  composed  of  the  substances  alluded  to, 
the  feeder  ought  to  be  familiar  with  the  composition  of  the  food 
materials  which  have  to  accomplish  the  work.  These  may  be 
mentioned  as  follows:  . 

(1)  Water. 

Everyone  who  feeds  stock  may  not  be  altogether  conversant 
with  the  fact,  that  all  food  stuffs,  no  matter  how  dry  they  may 
appear,  contain  a  considerable  am^ount  of  water,  or  what  may 
be  termed,  moisture. 

In  grains  and  dried  or  cured  fodders,  like  hays,  it  is. esti- 
mated at  about  from  8  to  15  per  cent,  of  the  weight  of  the  food ; 
in  the  grasses,  and  other  green  foods,  it  may  run  as  high 
as  80  per  cent.;  while  in  roots,  such  as  turnips,  ruta  bagas,  etc., 
90  per  cent,  of  their  weight  may  be  reached. 

Although  water  is  a  very  essential  part  of  the  animal  body, 
constituting  about  from  40  to  60  per  cent,  of  its  live  weight, 
the  value  of  a  food  material  is  not  considered  from  the  stand- 
point  of  the  amount  of  water  contained  in  it,  but  is  based  upon 
its  dry  matter,  or  what  the  chemist  terms,  its  water-free  content. 
For  example:  If  100  pounds  of  oats,  of  average  sample,  are 
subjected  to  slow  heat,  not  sufficient  to  burn  them,  and  after- 
wards weighed,  they  will  be  found  to  have  lost  11  pounds, 
w?ich  is  the  weight  of  the  water  they  had  previously  contained. 
The  remaining  89  pounds  represents  the  dry  matter.  Hence, 
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j.  computing  a  ration  for  an  animal,  only  the  water-free  sub-» 
stance  is  considered. 

(2)  Ash  or  Mineral  Matter. 

This  can  probably  best  be  understood  by  stating  that  that 
which  remains  over  of  a  sample  of  foodstuff,  after  its  organic 
matter  has  been  completely  burned,  is  the  ash  or  mineral  matter, 
that  had  been  taken  up  and  stored  by  the  plant  during  the 
p(  riod  of  its  growth.  This  ash  in  the  food,  which  is  composed 
largely  of  lime,  potash,  magnesia,  soda,  iron,  etc.,  serves  to  supply 
the  mineral  matter  required  by  the  animal  to  build  up  its  bony, 
and  other  structures. 

Foods  in  general,  however,  contain  a  sufficiency  of  mineral 
matter  for  the  demands  of  the  animal,  with  the  possible  excep- 
tion of  common  salt  (chloride  of  sodium),  which  usually  has 
tv*  be  supplied. 

(3)  Protein  or  Nitrogenous  Substance, 

The  term  protein  is  from  the  Greek,  and  means  ''to  hold 
the  first  place."  Its  name  is  derived  from  its  occupying  the 
first  or  most  important  place  in  relation  to  the  albuminous 
principles.  The  term  is  here  used,  however,  to  characterize  the 
constituents  of  feeding  stuffs  containing  nitrogen.  Or,  in  other 
words,  the  nitrogenous  compounds  of  stock  foods,  both  vegetable 
and  animal,  are,  for  the  sake  of  brevity  and  convenience,  desig- 
nated as  a  class  by  the  term.  Protein. 

Belonging  to  this  class  of  substances  is  the  white  of  egg, 
generally  termed  albumen.  There  is  also  vegetable  albumen 
v/hich  closely  resembles  the  white  of  egg,  and  like  it,  is  coagu- 
lated by  heat.  Another  is  gluten,  found  in  the  wheat  and  other 
gi'ains;  another,  legumin,  the  nitrogenous  element  contained  in 
such  plants  as  peas,  beans,  alfalfa,  lespedeza,  clover,  etc.,  belong- 
ing to  the  order,  Leguminosae.  The  fibrin  of  meat,  and  the  casein 
0^  milk,  are  both  examples  of  this  nitrogenous  substance,  and 
cotton  seed  meal  contains  quite  a  high  percentage  of  it. 

The  use,  or  function,  of  protein  in  the  food,  is  to  build  up 
and  repair  such  parts  of  the  animal  body  as  the  muscles  (no 
other  class  of  food  constituents  can  form  lean  meat),  tendons, 
internal  organs,  the  blood,  the  skin,  etc.,  and  it  also  assists 
largely  in  the  formation  of  milk. 
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(4)    Nitrogen-Free  Extract  or  Carbo- Hydrates. 

As  the  first  of  these  names  would  imply,  this  fourth  group 
of  substances  does  not  contain  any  nitrogen,  and  according  to 
the  second,  it  contains  carbon,  hydrogen  and  oxygen,  with  the 
two  latter  elements  in  the  proportion  to  form  water,  that  is, 
two  of  the  former  to  one  of  the  latter  (H2O).  Examples  are, 
starch,  sugar,  and  the  fiber  or  woody  part  of  plants.  The  starch, 
when  converted  into  sugar,  and  the  sugar,  itself,  are  quite  readily 
digested  and  absorbed  into  the  circulation,  but  the  fiber  is  much 
less  easily  digested,  although  fulfilling  a  similar  function  to  the 
extent  it  is  digested.  ,  .     i  * 

The  largest  part  of  vegetable  foods  contain  this  class  ot 
nutrients,  which,  however,  are  not  stored  up  in  the  body  as  car- 
bohydrates, but  are  either  converted  (changed)  mto  fat,  or  used 
up  •  that  is,  oxidized,  or  burned  up,  to  produce  heat  and  energy. 


(5) 


A  rice  field  after  harvest. 
Fat  or  Ether  Extract. 

Fat  is  represented  by  the  true  vegetable  fats  and  oils,  like 
the  oil  in  cotton  seed  or  corn,  as  well  as  vegetable  wax;  and 
as  these  may  be  extracted  from  a  water-free  sample  of  food 
material  by  means  of  ether,  the  name,  ether  extract,  is  frequently 
given  to  this  group. 

Fats  serve  almost  the  same  purpose  in  the  animal  economy 
a.^  do  the  carbohydrates,  only  they  contain  a  relatively  larger 
amount  of  carbon,  and  give  off  more  heat  during  their  com- 
bustion, or  burning  up,  in  the  body,  on  that  account.  For 
example,  if  vegetable  fats,  or  plant  oils,  are  burned,  they  erive 
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off  2.25  times  as  much  heat  as  the  carbohydrates  (starch,  sugar, 
etc.) .  So  that,  for  the  production  of  heat  and  energy  in  the  body, 
one  pound  of  fat  is  the  equivalent  of  2.25  pounds  of  carbo- 
hydrates. 

As  a  general  proposition  it  may  be  stated,  that  the  founda- 
tion principles  of  nutrition  are  the  same  in  the  case  of  all  ani- 
mals, and  that  the  function  of  food  is  (1)  to  supply  material 
to  build  up-  and  repair  the  tissues  of  the  body;  and  (2)  to  yield 
energy.  Hence,  the  intelligent  use  of  food  is  directed  to  supply 
the  waste  of  the  materials  occasioned  by  the  act  of  living  and 
the  performance  of  work.  And,  according  to  the  amount  of 
work  performed,  and,  consequently,  the  amount  of  material  (tis- 
sues) used  up  or  consumed  within  the  body,  the  amount  and 
irgredients  of  the  food  have  to  be  regulated.  And,  as  is  well 
known,  combustion,  or  the  creation  of  heat,  produces  energy  in 
some  form,  which  takes  place  when  the  food  is  consumed  or 
burned  up  within  the  animal  body. 


Harvesting  alfalfa  at  the  State  Experiment  Station. 


Having  become  familiar  with  the  names  of  the  nutritive 
substances  contained  in  plants  and  animals,  and  required  by  the 
hotter  for  their  sustenance,  the  next  step  is  to  know  the  average 
amxounts  of  these,  the  various  plants,  or  food  materials,  contain. 
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This  information  has  already  been  obtained,  by  the  chemist,  for 
the  great  majority  of  our  stock  foods;  and  again  referring  to 
0£ts  as  an  example,  are  expressed  as  follows: 

Percentage  Composition  of  Oats. 

Water.     Ash.    Protein.    Crude  Fiber,    Carbohydrates.  Fat. 
11.0       3.0        11.8  9.5  59.7  5.0 

This  means,  that  in  100  pounds  of  oats  there  are  11  pounds 
of  water;  3  pounds  ash;  11.8  pounds  protein;  9.5  pounds  crude 
fiber;  59.7  pounds  carbohydrates;  and  5  pounds  of  fat.  Or,  as 
pieviously  stated,  89  pounds  of  dry  matter,  and  11  pounds  of 
water. 

The  above  table  shows  the  percentage  of  the  different  nutri- 
ents* contained  in  oats,  which  is  very  important,  but  further 
information  is  needed,  concerning  this  food  stuff,  before  we  are 
able  to  realize  its  true  value  as  a  food.  In  other  words,  we  re- 
quire to  know  what  percentage  of  the  amounts  of  the  substances 
mentioned  can  be  digested  by  the  animal.  This  information  has 
also  been  furnished  by  the  chemist  (the  physiological  chemist)  ; 
and  again,  with  oats  as  an  example,  is  expressed  as  follows : 

Average  Percentage  Digestibility  of  Oats. 

Dry  :\[atter.     Protein.     Crude  Fiber.     Carbohydrates.  Fat. 
70  78  20  76  83 

This  means  that  70  per  cent,  of  the  89  pounds  of  dry  matter 
in  oats  is  digestible;  78  per  cent,  of  the  amount  of  the  pro- 
tein ;  20  per  cent,  of  the  crude  fiber ;  76  per  cent,  of  the  carbohy- 
drates; and  83  per  cent,  of  the  fat.  Or,  stated  in  another  way: 
In  the  89  pounds  of  dry  matter  contained  in  100  pounds  of  oats 
there  are  the  following  amounts  of  the  principal  digestible  nutri- 
ents: 

Protein.    Carbohydrates.  Fat. 
lbs.  lbs.  lbs. 

9.2  47.3  4.2 

It  is  not  sufficient,  therefore,  to  know  the  chemical  compo- 
sition of  a  food  stuff  only,  although  that  is  quite  important 
as  a  guide,  but  we  must  also  know  what  per  cent,  of  the  ingredi- 
ents are  digestible.    Because,  it  is  possible  for  two  foods  to  con- 
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tain  exactly  the  same  amount  of  chemical  substances,  and  ap- 
pear to  be,  theoretically,  of  the  same  value ;  while  the  difference 
in  the  digestibility  of  the  substances  may  be  such  as  to  render 
one  doubly  as  nutritious  as  the  other,  and,  in  consequence,  of 
much  greater  value  as  a  food. 

There  are  two  very  important  facts  that  should  be  indelibly 
impressed  upon  the  feeder's  mind,  viz.,  (1)  that  a  food  stuff 
should  be  palatable;  and  (2)  that  it  should  be  digestible,  which 
means  its  power  of  becoming  soluble  and  of  undergoing  absorp- 
tion into  the  blood,  for  the  purposes  of  nutrition. 


A  Held  of  sorgnam  yielding  iJiree  eatctugs  a  year. 
BALANCING  THE  RATION. 
The  feeder  having  acquired  an  intelligent  conception  of  the 
different  nutritive  substances  contained  in  plants,  etc.  (food- 
stuffs), and  the  part  each  plays  in  building  up  the  various 
tissues  of  the  animal  body,  and  in  producing  power  and 
energy;  also  the  average  amounts  of  these  substances;  and  lastly, 
their  percentage  digestibility,  the  next  step  is  to  be  able  to  sup- 
ply them  in  such  quantity  and  proportion  as  will  best  suit  the 
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needs  "of  the  animal,  whether  for  maintenance,  for  work  of  dif- 
ferent grades,  for  the  production  of  flesh,  fat,  milk,  wool,  etc. 
This  is  known  as  ''balancing  the  ration;"  and  the  "ration" 
means  the  amount  or  allowance  of  food  given  to  an  animal  during 
twenty-four  hours. 

For  example,  it  has  been  ascertained,  as  the  result  of  care 
ful  investigation,  that  a  horse,  or  mule,  weighing  1,000  pounds, 
and  doing  what  is  classed  as  heavy  work,  requires  for  its  sus- 
tenance, and  the  performance  of  such  work,  a  daily  food-ration 
containing  the  digestible  nutrients,  as  previously  alluded  to,  in 
about  the  following  proportions,  and  which  is  known  as  the 
Wolff -Lehmann  standard  for  this  class  of  animal : 
Dry  Matter.  Protein.  Carbohydrates.  Fat.  Nutritive  Ratio, 
lbs.  lbs.  lbs.  lbs. 

26.  2.5  13.3  0.8  1:6 

Although  it  is  not  essential  to  be  mathematically  exact,  it 
ir,  just  as  necessary  to  have  a  standard  in  feeding  as  in  any 
other  work,  as  a  guide,  in  order  to  be  able  to  come  within  reason- 
able approximation  of  it. 

The  following  will  serve  to  illustrate  a  balanced  ration  ap- 
proximating the  Wolff-Lehmann  standard : 

Digestible 

Dry  Matter.  Protein.  Carbohydrates, 

lbs                          '               lbs.           lbs.  lbs. 

e'  Molasses  :    4.80          0.00  3.90 

ft    Corn  and  cob  meal            6.80          0.35  5.32  . 

Cotton  seed  meal               1.84          0.74  0.89 

Peavine  hay                     13.21          1-41  6.16 


2 

15 


31 


26.65  2.50  16.27 

Nutritive  ratio,  1:6.5 


The  fat  in  this  ration  does  not  appear,  as  it  has  been  re- 
duced to  its  equivalent  in  starch  (carbohydrate)  by  multiplying 
the  amount  by  2.25  (previously  explained)  and  added  to  the 
carbohydrate  already  present.  (It  should  perhaps  be  stated  here 
that  the  nitrogenous  bodies  in  the  cane  molasses  are  not  expressed 
under  protein,  in  the  above  illustration,  as  they  are  m  the  form 
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of  amids,  and  there  seems  still  to  be  some  doubt  as  to  their 
fi.nction  as  flesh-formers.  The  percentage  in  the  mill  molasses 
from  sugar  cane  being  only  1.40,  we  have  discarded  it  in  the 
computation,  and  have  relied  upon  other  materials  to  supply  the 
required  amount  of  protein  in  the  ration). 


A  nitrogenous  roughage— medium  red  clover. 


NUTRITIVE  RATIO. 

A  term  of  importance,  used  in  feeding  parlance,  is  the 
nutritive  or  nutrient  ratio."   This  means  the  ratio  existing  be- 
tween the  amount  of  the  digestible  protein  and  the  total  digestible 
-carbohydrates  (C.  Hydrates  plus  the  fat  reduced),  or,  in  other 
words,  between  the  digestible  nitrogenous  and  non-nitrogenous 
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ingredients  of  the  ration,  and  is  obtained  by  dividing  the  amount 
of  the  total  carbohydrates  by  the  amount  of  the  protein.  For 
example,  the  total  amount  of  carbohydrates  in  the  illustration  is 
16.27  pounds.  If  this  is  divided  by  2.5  pounds,  the  total  amount 
oi  the  protein,  we  6.5.  Or,  as  it  is  expressed:  1:6.5  (one  to 
six  and  five-tentL      me  nutritive  ratio  of  the  ration. 


Evidence  of  diversification. 


WIDTH  OF  RATIONS. 

A  ration  is  said  to  be  narrow  or  wide  according  as  the 
relation  existing  between  the  digestible  protein  and  the  digest- 
ible (total)  carbohydrates  is  close  or  wide.  According  to  some 
authorities  (Jordan,  for  instance),  a  narrow  ratio  is  one  where 
the  proportion  of  protein  is  relatively  large-,  not  less  perhaps 
than  1 :5.5.  A  wide  ratio  is  one  where  the  carbohydrates  are  very 
greatly  predominant,  or  in  larger  proportion  perhaps  than  1 :8.0. 
Anything  between  1 :5.5  and  1 :8.0  may  properly  be  spoken  of 
as  a  medium  ratio.  Frequently  the  term,  ''one-sided"  is  used 
in  the  case  of  either  a  narrow  or  a;  wide  ration. 

The  following  will  serve  to  illustrate  a  narrow  ration  in 
v/hich  the  ratio  between  the  protein  and  the  carbohydrates  is 
eicse : 
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Total 

Dry  Matter.  Protein.  C.  Hydrates. 


lbs. 

lbs. 

lbs. 

lbs. 

3 

Cotton  seed  meal  

,  ,  2.76 

1.12 

1.33 

11 

Oats   

9.79 

1.01 

6.25 

15 

Alfalfa  hay  .  

13.80 

1.65 

6.34 

29 

26.35 

3.78 

13.92 

Nutritive  ra^io,  1 :3.8 


The  nutritive  ratio  in  this  illustration,  between  the  3.78 
pounds  of  dgestible  protein  and  the  13.92  pounds  of  total  digest- 
ible carbohydrates  is  as  one  to  three  and  eight-tenths;  or,  ex- 
pressed in  figures,  1:3.8.  For  ,  a  similar  reason,  viz.,  that  the 
relation  between  the  protein  and  corbohydrates  is  close,  a  narrow 
ration  is  sometimes  termed  a  nitrogenous  ration. 

Conversely,  when  the  ratio  between  the  digestible  nutrients 
of  a  ration  is  wide,  it  is  termed  a  wide  ration,  or,  on  account 
of  the  excessive  relative  amount  of  carbohydrates,  a  carbona- 
ceous ration. 

The  following  will  illustrate  a  wide  ration: 


:  Total 

Dry  Matter.  Protein.  C.  Hydrates, 
lbs.                                          lbs.           lbs.  lbs. 

10    Molasses    8.00   -        0.00^  6.50 

5    Corn    4.45  0.40  5.35 

15    Timothy  hay   13.05  0.42  6.98 


30  ,         25.50  0.82  18.83 

Nutritive  ratio,  1 :23 


In  the  above  ration  the  ratio  between  the  eighty-two  one- 
hundredths  (82-lOOs)  of  a  pound  of  protein  and  the  18.83  pounds 
of  carbohydrates,  is  as  one  to  twenty-three,  or,  1 :23. 

The  width  of  rations  differs  according  to  the  use  that  is  to 
bo  made  of  them.  Young  growing  animals,  for  example,  require 
food  that  has  a  narrow  nutritive  ratio,  which  means  plenty  of 
protein,  tor  growth  and  development,  the  best  example  of  which 
is,  perhaps,  milk,  with  the  narrow  ratio  of  about  1:3.7  in  the 
case  of  cow's  milk.  Hardworking  adult  animals  require  a 
medium-ratio-ration ;  while  idle  animals,  or  those  in  which  main- 
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tf-nance  of  condition,  only,  is  desired,  can  subsist  on  food  of  a 
more  carbonaceous  nature,  or  that  with  a  fairly  wide  nutritive 

ratio.  r.  ^  J 

Again,  in  the  case  of  cattle  that  are  being  fattened,  the 

width  of  the  nutritive  ratio  is  changed,  somewhat,  during  the 

different  periods  of  the  process  in  order  to  obtain  the  best  and 

most  economic  results. 


A  field  of  alfalfa. 


Successful  stock-feeding  is  not  dependent  altogether  upon 
the  use  of  any  one  particular  variety  of  raw  material.   It  is  true 
that  oats  is  generally  conceded  to  be  the  food,  par  excellence, 
for  the  horse  or  mule-  because  the  digestible  nutrients  happen 
t(;  be  about  typically  balanced  in  this  cereal.    But  oats  may  be 
looked  upon  as  an  expensive  foodstuff  with  us,  when  they  have 
to  be  purchased,  and,  if  we  can,  by  mixing  together  other  cheaper 
palatable  and  digestible  materials,  obtain  the  same  amount  of 
nutritive  substances,  and  in  the  same  nutritive  ratio,  as  exist 
in  oats,  we  are  getting  what  we  want  from  a  cheaper  source, 
besides  allowing  variety,  and,  in  consequence,  practicing  econ- 
omy, but  at  the  same  time,  allowing  the  animal  the  same  quantity 
01  digestible  nutrients  as  is  contained  in  oats.   And  so  it  is  with 
other  varieties  of  food  stuffs. 
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The  following  illustration  will  serve  to  elucidate  this  point 

Total 

Dry  Matter.  Protein.  C.  Hydrates. 


lbs.  lbs. 

15  Oats   13.35 

15  Mixed  Grass  and 
Griover  Hay.  13.05 


30 


26.40 


lbs. 
1.38 

0.93 
2.31 


lbs. 

8.52  @  40c.  per  bu.,  19c. 
6.90  @  $15  per  ton,  11c. 


15.42  30c. 
Nutritive  ratio,  1:6.6. 


Total 

Dry  Matter.    Protein,  C,  Hydrates. 


lbs. 

lbs. 

lbs. 

lbs. 

4.80 

0.00 

3.90  @  5c. 

per  gal.,  2  l-2c. 

8  Corn  &  Cob  Meal 

6.80 

0.35 

5.32  @  56c.  , 
per  bu.  8c. 

2  Cot.  Seed  Meal. 

1.84 

0.Y4 

0.89  @  $25 

per  ton,   2  l-2c. 

15  Pea  vine  Hay  . . . 

13.21 

1.41 

6.16  @  $15 

per  ton,  11  l-4c. 

31 


26.65 


2.50 


16,27  .  24  l-4c. 
Nutritive  ratio,  1;6.5. 


At  the  prices  quoted,Jbhe  ration  composed  of  the  mixed  ma- 
terials furnishes  practically  the  same  amount  of  dry  matter  and 
digestible  nutrients  as  is  contained  in  the  oat  and  hay  ration, 
and  at  a  saving  of  5  3-4  cents.  This  may  appear  a  somewhat 
insignificant  item,  in  the  case  of  a  single  animal,  and  per  day, 
but  where  large  numbers  have  to  be  fed,  as  is  the  case  with  the 
niules  on  our  large  sugar  estates,  it  represents  the  saving  of  a 
considerable  amount  of  money  in  the  course  of  the  year. 

Incidentally,  and  in  this  connection,  a  comparison  might 
be  here  shown  with  commercially  mixed  feeds  costing,  say, 
$24.00  per  ton. 

These  feeds  represent  the  concentrated  part  of  the  rat' on, 
that  is,  without  the  roughage  or  hay.  In  the  illustration  just 
given,  the  concentrates  represent  16  pounds,  and  at  the  pric»^.s 
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quoted,  cost  13  cents.  "While,  16  pounds  of  a  commercially  mixed 
feed,  at  the  rate  of  $24.00  per  ton,  cost  19  1-5  cents,  or  a  differ- 
ence, in  this  particular  case,  of  6  1-5  cents  pe^^  animal  per  day. 

Besides,  when  the  materials  are  raised  at  home,  the  actual 
cost  would  of  course  be  considerably  less  to  the  feeder.  Furthcj*- 
more,  he  would  know  exactly  the  kind,  condition  and  percentage 
digestibility,  of  the  materials  composing  his  ration.  Our  object 
here  is  not  to  underestimate  the  "commercial  article,  but  to  shov/ 
tc  our  own  people,  those  whom  it  is  our  province  to  serve,  somo 
of  the  advantages  of  being  able  to  utilize  their  own  products 
and  by-products  as  food  for  their  animals. 


A  field  of  cow  peas. 

A  point  worthy  of  the  feeder's  attention,  is:  That  it  is  not 
the  bulk  of  the  food,  or  in  the  form  in  which  it  is  most  familiar 
to  us,  that  goes  to  nourish  the  animal  body,  but  the  soluble, 
digestible  nutrients  contained  in  it.  In  fact  the  more  rational 
way  to  base  an  estimate  on  the  real  value  of  a  feeding  material 
is  by  the  amount  it  contains  of  these  nutrients  in  digestible  form, 
rather  than  merely  on  account  of  its  happening  to  be  oats,  corn, 
h-ay,  etc.  It  is  quite  probable,  we  think,  that  the  time  may  come 
when  the  feeder,  instead  of  talking  of  purchasing  the  raw  mate- 
rial, as  oats,  corn,  molasses,  cotton  seed  meal,  etc.,  will  speak  of 
buying  protein,  carbohydrates,  and  fat,  which  are,  in  reality, 
the  only  nutritious  parts  of  the  food ;  the  great  bulk  of  material 
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most  familiar  to  us,  passing  out  from  the  body  as  residue  or 
inert  matter,  after  having  given  tip  its  soluble  nutritive  sub- 
stances to  the  blood.  And,  although  a  certain  amount  of  bulk 
in  food  seems  to  play  an  important  part  in  assisting  the  digestive 
piocesses,  it  is  only  those  nutrients  that  can  enter  the  bloffd 
stream  and  be  carried  all  over  to  nourish  the  various  tissues  of 
the  body.  ^  ^   ■  ,         ,  ;    . . 


/ 


Peavine  hay  in  cocks. 


FEEDING  STANDARDS  OR  GUIDES  TO  THE  FEEDER. 

The  quantity  of  each  of  the  digestible  food  nutrients  (pro- 
tein, carbohydrates  and  fat)  required,  per  1,000  pounds  live 
weight  of  animal  per  day,  for  a  given  purpose,  and  contained 
in  the  ingredients  composing  the  ration,  is  expressed  in  the  term, 
"Feeding  Standard." 

As  previously  mentioned,  these  standards  are  only  intended 
to  guide  the  feeder  in  compounding  or  preparing  mixtures  of 
ft>od  materials,  so  that  he  may  be  able  to  make  up  a  ration  capa- 
ble of  furnishing,  approximately,  the  amounts  and  proportions 
of  the  digestible  nutrients  desired ,  in  feeding  for  a  specific 
purpose.  - 

The  Feeding  Standards  given  in  the  following  table  (No.  1) 
are  chiefly  based  upon  the  results  of  German  investigators,  the 
arrangement  being  that  of  Armsby,  in  Circular  of  Information 
No.  1,  issued  by  the  Pennsylvania  State  College,  and  in  some 
respects  differ  slightly  from  the  Wolff-Lehmann  standard. 
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We  quote  the  following  from  Prof.  W.  A.  Henry's  valuable 
v/ork  on  "Feeds  and  Feeding:" 

"Standards  are  arranged  to  meet  the  requirements  of  farm 
animals  under  normal  conditions.  The  student  (or  feeder) 
should  not  accept  the  statements  in  the  standards  as  absolute, 
but  rather  as  data  of  a  helpful  nature  to  be  varied  in  practice 
ap  circumstances  suggest.  The  statements  in  the  column  headed 
'Dry  Matter'  should  be  regarded  as  approximate  only,  since 
the  digestive  tract  of  the  animal  readily  adapts  itself  to  varia- 
tions of  10  per  cent,  or  more,  from  the  standard  of  volume. 

"The  standards  are  for  animals  of  normal  size.  Those  of 
smaller  breeds  will  require  more  nutrients,  amounting  in  some 
cases  to  0.3  of  a  pound  of  nitrogenous,  and  1.5  pounds  of  non- 
nitrogenous  digestible  nutrients  daily  for  1,000  pounds  of  live 
v/eight  of  animals. 

"Narrowing  the  nutritive  ratio  in  feeding  full-grown  ani- 
mals is  for  the  purpose  of  lessening  the  depression  of  digesti- 
bility, to  enliven  the  temperament,  or  to  increase  the  production 
of  milk  at  the  expense  of  laying  on  of  fat. 

"The  different  standards  given  for  the  same  class  of  ani- 
mals, according  to  performance,  illustrate  the  manner  and  direc- 
tion in  which  desirable  changes  should  be  made. 

"In  considering  the  fattening  standards  the  student  should 
bear  in  mind  that  the  most  rapid  fattening  is  usually  the  most 
economical,  so  that  the  standards  given  may  often  be  profitably 
increased. 

"Standards  for  milch  cows  are  given  for  the  middle  of  the 
lactation  period  with  animals  yielding  milk  of  average  compo- 
sition. 

"The  standards  for  growing  animals  contemplate  only  a 
moderate  amount  of  exercise;  if  much  is  taken,  add  15  per 
cent. — mostly  non-nitrogenous  nutrients— to  the  ration.  If  no 
exercise  is  taken,  deduct  15  per  cent,  from  the  standard." 
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TABLE 

A— Per 


I— FEEDING  STANDARDS. 


Oxen  at  rest  in  stall  

Wool  sheep,  coarser  breeds  

Wool  sheep,  finer  breeds   

Oxen  moderately  worked  

Oxen  heavily  worked  

Horses  lightly  worked  

Horses  moderately  worked  

Horses  heavily  worked  

Milk  cows,  Wolff's  standard  

Milk  cows,  Wisconsin  standard 
Fattening  oxen,  preliminary  period 

Fattening  oxen,  main  period  

Fattening  oxen,  finishing  period 
Fattening  sheep,  preliminary  period 
Fattening  sheep,  main  period 


Average  live  weight 
ver  head. 

150  lbs  

300  lbs  

500  lbs   

700  lbs   

850  lbs  


Fattening  swine,  main  period  

Fattening  swine,  finishing  period 


Growing  cattle : 
Age.  Months 

2-  3 

3-  6 
6-12 

12-18 
18-24 
Growing  sheep: 

5-  6 

6-  8 
8-11 

11-15 
15-20 
Growing  fat  pigs. 

2-  3 

3-  5 

5-  6 

6-  8 
8-12 


56  lbs . 
67  lbs . 
75  lbs 
82  lbs.. 
85  lbs. 

50  lbs 
100  lbs 
125  lbs 
170  lbs 
250  lbs 


pounds  live  weight.* 

Digestible 

1 

Nutri- 

Dry 

Carbohy- 

matter 

Protein 

drates 

Total 

tive 

and  fat 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

i  <  .0 

0.7 

8.3 

Q  0 
a,  \f 

1  -1 1  Q 

X  .  X  X .  i7 

on  Ci 

1.2 

10.8 

10  0 

1  -Q  0 
X  .v.  \J 

1.5 

12.0 

1 

J-O.  tJ 

1  0 
1  .o.\j 

OA  n 

1.6 

12.0 

XO.  \J 

1  -7  ^ 

2.4 

14.3 

1fi  7 

1 :6. 0 

on  A 

4U.U 

1.5 

10.4 

11  Q  ' 

1  6.9 

01  A 

1.7 

11.8 

iO.  o 

1  -fi  Q 

X  .u.  a 

OQ  A 

2  3 

14.3 

1  fi  ft  • 

1  -fi  9, 

X  .U.  /* 

OA  A 

2.5 

13.4 

1  4. 

X  .<J.  t 

OA  K 

2.2 

14.9 

17  1 

1  -fi  R 
X  .u.  o 

0^7  A 

2.5 

16.1 

18  fi 
xo.  u 

1  -fi  4- 

oa  A 

3.0 

16^4 

1  Q  4- 

1:5.5 

25.0 

2.7 

16.2 

18.9 

i'.6!o 

26.0 

3.0 

16.3 

19.3 

1:5.4 

25.0 

3.5 

15.8 

19.3 

1:4.5 

36.0 

5.0 

27.5 

32.5 

1:5.5 

31.0 

4.0 

24.0 

28.0 

1:6.0 

23.5 

2.7 

17.5 

20.2 

1:6.5 

22.0 

4.0 

18.3 

22,3 

1:4.6 

0'4  A 

3.2 

15.8 

1Q  0 

1:4.9 

OA  A 

2.5 

14.9 

17  4 

1:6.0 

OA  A 

2.0 

13.9 

15.9 

1 :7.0 

OA  A 

1*.6 

12*.  7  . 

14.3 

1:8.0 

28.0, 

3.2 

17.4 

20.6 

1:5.4 

40.  U 

2.7 

14.7 

1  7  d 

1  -5  4 

X  .O.  t: 

OQ  A 

4o.U 

2.1 

12.5 

14.  fi 

xt.  u 

1:6.0 

OO  K 

1.7 

11.8 

xo.  tJ 

1:7.0 

OO  A 
44.  U 

1*.4 

ii!i 

19,  5 

1:8.0 

42.0 

7.5 

30.0 

37.5 

1:4.0 

34.0 

5.0 

25.0 

30.0 

1:5.0 

31.5 

4.3 

23.7 

28.0 

1:5.5 

27.0 

3.4 

20.4 

23.8 

1;6.P 

21.0 

1  2.5 

16.2 

18.7 

1:6.5 

Growing  cattle: 

2-  3 

150  lbs 

3-  6 

300  lbs 

6-12 

500  lbs 

12-18 

700  lbs 

18-24 

850  lbs 

Growing  sheep: 

5-  6 

56  lbs 

6-  8 

67  lbs  . 

8-11 

75  lbs 

11-15 

82  lbs 

15-20 

85  lbs 

Growing  fat  swine : 

2-  3 

50  lbs 

3-  5 

100  lbs 

5-  6 

125  lbs 

6-  8 

170  lbs . 

8-12 

250  lbs 

B— Per  day  and  per  head 


3.3 

0.6 

2.8 

3.4 

1:4.6 

7.0 

1.0 

4.9 

5.9 

1:4.9 

12.0 

1.3 

7.5 

8.8 

1:6.0 

16.8 

1.4 

9.7 

11.1 

1:7.0 

20.4 

1.4 

11.1 

12.5 

1:8.0 

1.6 

0.18 

0.974 

1.154 

1:5.4 

■  1.7 

0.18 

0.981 

1.161 

1:5.4 

1.7 

0.16 

0.953 

1.113 

1:6.0 

1.8 

0.14 

0.975 

1.115 

1:7.0 

1.9 

0.12 

0.955 

1.075 

1:8.0 

2.1 

0.38 

1.50 

1.88 

1:4.0 

3.4 

0.50 

2.50 

3.00 

1:5.0 

3.9 

0.54 

2.96 

3.50 

1:5.5 

4.6 

0.58 

3.47 

4.05 

1:6.0 

5.2 

0.62 

4.05 

4.67 

1:6.5 

*Tlie  fattening  rations  are  calculated  for  l.UOJ  ibs.  live  weignc  at  the  bej^iuning-  of 
the  fattening. 
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In  table  No.  2,  is  gh'en  the  average  percentage  composition, 
and  per  cent,  of  digestible  matter,  of  a  number  of  American 
feeding  stuffs,  more  or  less  of  which  are  available  in  Louisiana, 
the  data  having  been  obtained  from  various  sources,  notably, 
Henry's  "Feeds  and  Feeding,"  Jordan's  "Feeding  of  Farm 
Animals,"  and  Bulletin  No.  163  of  the  North  Carolina  Experi- 
ment Station,  besides  that  secured  from  results  by  our  own 
Stations.  ■  • 

It  might  be  stated  here,  in  this  connection,  that  Louisiana 
has  some  food  materials  which  have  not,  as  yet,  been  worked 
up.  It  IS  the  intention  of  the  Station,  however,  to  pursue  work 
along  this  line,  as  early  as  time  and  facilities  will  permit,  in 
Older  to  get  the  average  percentage  chemical  composition,  and 
tr  conduct  digestion  experiments  to  obtain  the  per  cent,  of 
digestible  matter,  in  those  food  stuffs.  The  results  will  be  pub- 
lished in  a  separate  bulletin  just  as  soon  as  the  information 
has  been  secured. 

In  explanation  of  the  use  of  Table  No.  2,  it  should  be  stated 
that  the  first  division  of  it  is  devoted  to  the  average  percentage 
chemical  composition  of  each  individual  food-stuff;  while  the 
division  under,  "Per  Cent,  of  Digestible  Matter,"  gives  the 
amount  that  is  digestible  of  the  principal  nutrients.  For  ex- 
ample, if  we  again  turn  to  oats,  we  find  that  it  contains,  in 
100  pounds,  11.8  pounds  of  protein,  78  per  cent,  of  which  is 
digestible ;  or,  a  little  over  9  pounds  of  digestible  protein  in 
100  pounds  of  oats,  as  shown  in  the  second  division. 

A  table  is  generally  given  in  works  on  feeding  to  show  the 
coefficient  of  digestibility  of  the  different  nutrients  in  feeds. 
We  have  done  away  with  the  necessity  for  this,  however,  and, 
consequently,  avoided  an  extra  table,  by  giving  the  results  in 
the  second  division.  To  illustrate:  The  factor,  78,  in  the  above 
example,  represents  the  coefficient  of  digestibility  of  the  crude 
protein  in  oats.  The  9  pounds  is  the  result  obtained  by  multi- 
ph^ing  the  amount  of  crude  protein  by  78,  the  per  cent,  which 
its  average  digestibility  represents. 

The  second  division,  therefore,  obviates  the  necessity  of 
the  feeder  having  to  make  the  reduction,  in  the  case  of  each  feed, 
when  balancing  a  ration. 
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The  food  stuffs  which  do  not  show  their  per  cent,  of  digest- 
ible matter,  in  the  second  division  of  the  table,  are  those  about 
which  we  could  not  obtain  the  necessary  data.  In  practice,  how- 
ever, it  may  be  possible  to  average  them  with  others  of  the  same 
class  and  having  a  similar  chemical  composition. 

With  reference  to  low-grade  sugar  cane  molasses  (black- 
strap), it  should  be  stated,  in  order  to  avoid  confusion,  that 
the  data  with  reference  to  protein,  given  in  the  table,  differs 
slightly  from  that  given  in  one  of  our  previous  illustrations. 
The  figures  given  in  the  table  are  from  a  number  of  analyses, 
made  subsequently,  by  Mr.  J.  E.  Halligan,  chemist  of  the  Sta- 
tion. 

Halligan's  figures  show  a  slightly  larger  protein  content. 
However,  as"  mentioned  in  a  former  part  of  the  bulletin,  the 
nitrogenous  bodies  (under  protein)  in  molasses,  are  ami'ds, 
with  a  still  doubtful  value  as  to  their  flesh-forming  function. 
So  that,  in  compounding  a  ration,  with  blackstrap  as  an  ingre- 
dient, the  "protein'*  of  the  latter  is  discarded,  and  the  required 
amount  of  this  nutrient  obtained  from  some  other  source. 
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Table  No.  Ill  is  given  as  a  convenient  ''ready  reckoner"  to 
enable  the  feeder  to  compound  rations  with  as  little  trouble  as 
possible. 

It  has  been  arranged  to  show  the  amount  of  "total  dry 
matter"  and  ''digestible  nutrients"  in  1,  2,  S,  4,  5,  and  10 
pounds  of  a  number  of  available  feeding  stuffs,  based  upon  their 
average  composition  and  percentage  digestibility. 

For  example :  If  the  feeder  desires  to  use  10  pounds  shelled 
'corn  and  12  pounds  alfalfa  hay  for  a  day's  ration,  by  consulting 
the  table  he  will  find  that  these  two  feeds  contain  the  following 
amount  of  dry  matter  and  digestible  nutrients : 


Dry  Matter.  Protein.   C.  Hydrates.  Fat. 


lbs. 

lbs. 

lbs. 

lbs. 

lbs.  • 

10 

Corn   

8.94 

0.78 

6.68 

0.43 

12 

Alfalfa  hay 

10.99 

1.27 

4.66 

0.10 

19.93 

2.05 

11.34 

0.53 

In  an  earlier  part  of  this  bulletin  it  was  mentioned  that  the 
fat  in  a  food  stuff  was  equivalent  to  2  1-4  (2.25)  times  its  amount 
in  carbohydrates,  because  when  burned  up  it  gave  2  1-4  tim^s 
as  much  heat.  Consequently,  we  have  to  multiply  the  0.53 
pounds  of  fat,  in  the  above,  by  2  1-4  to  reduce  it  to  its  carbo- 
hydrate equivalent,  and  then  add  it  to  the  carbohydrates  already 
present,  thus: 

0.53  pounds  multiplied  by  2.25  equals  1.19  pounds.  This 
added  to  11.34  pounds  (the  amount  of-  carbohydrates  presesit 
in  the  ration)  gives  11.34  plus  1.19  equals  12.53  pounds  of  total 
carbohydrates.  It  should  he  remembered  then,  that  the  amounts 
given  in  the  ^'Fat"  column  have  always  to  he  reduced  as  ahove 
explained  to  get  the  amount  of  total  carbohydrates,  hat,  which 
need  only  he  done  after  adding  up  the  amount  in  the  ration 
as  a  whole,  and  as  has  heen  done  in  the  ahove  illustration. 

If  we  desire  to  know  the  nutritive  ratio  of  the  above 
ration,  we  simply  divide  the  amount  of  total  carbohydrates  by 
the  amount  of  digestible  protein,  thus:  12.53  divided  by  2,05 
eouals  6.1,  which  is  the  ratio  between  the  protein  and  carbohy- 
drates, and  taking  the  former  as  the  unit,  1,  is  expressed  as 
1:6.1  (one  to  six  and  one-tenth). 
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In  compounding  rations,  it  is  usually  necessary  to  make 
trials,  with  the  standard  as  a  guide,  and  often  takes  several  of 
these  before  approximating  the  standard  requirements.  Pre- 
suming that  we  wanted  to  compound  a  ration  for  a  mule,  or 
horse,  weighing  1,000  pounds,  and  at  hard  work,  we  would 
first  consult  Table  No.  1  to  get  the  standard,  which  we  would 
find  to  be: 

Total 

Dry  Matter.       Protein.      Carbohydrates.       Nutritive  Ratio, 
lbs.  lbs.  '  lbs. 

2KO  2.3  14.3  1:6.2 

if  corn,  corn  fodder  and  peavine  hay  should  be  our  available 

feeding  materials,  we  could,  by  consulting  Table  No.  3,  make 

the  following  trial: 

Dry  Matter.  Protein.  C.  Hydrates.  Fat. 
lbs  lbs.  lbs.  lbs.  lbs. 

10  ■  Corn    8.94  0.78  6.68  0.43 

5    Peavine  hay    4.41  0.47  1.92  0.06 

10    Corn  fodder    9.11  0.53  4.33  0.20 

22.46         1.78        12.93  0.69 

Or,  after  the  fat  was  reduced,  would  be: 

Total 

Dry  Matter.  Protein.  C.  Hydrates.  Nut.  Ratio, 
lbs.  lbs.  lbs. 

22.46         1.78         14.48  1:8.2 


Standard.  2S,0  2.3 


Although  the  total  carbohydrates  are  close  enough,  this  trial 
ration  is  deficient  in  protein,  and  a  little  below  in  dry  matter 
(which  is  not  a  serious  deficiency  so  long  as  the  required  amount 
of  the  nutrients  is  present),  with  the  ratio  too  wide. 

The  cheapest  available  source  of  protein  we  have  is  cotton 
seed  meal.  By  consulting  Table  No.  3,  we  find  that  one  and  one- 
half  pounds  of  this  feed  contain  1.38  pounds  dry  matter;  0.56 
pounds  protein,  and  0.65  pounds  total  carbohydrates,  which, 
v/hen  added  to  the  above  trial  ration,  gives  the  following: 
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Total 

Dry  Matter.  Protein. 

C.  Hydrates.  Nut.  Ratio. 

lbs. 

lbs. 

lbs. 

22.46 

1.78 

14.48 

1  38 

0.56 

0.65 

23.84 

2.34 

15.13  1:6.4 

Standard.  25.00  2.30  14.30  1:6.2 


By  the  addition  of  one  and  one-half  pounds  of  cotton  seed 
meal  to  the  10  pounds  corn,  5  pounds  peavine  hay,  and  10 
pounds  corn  fodder,  therefore,  although  the  carbohydrates  are 
slightly  in  excess,  we  have  compounded  a  ration  which  comes 
reasonably  close  to  the  standard  requirements  of  a  1,000  pound 
mule,  or  horse,  doing  hard  work. 

When  it  is  desired  to  know  the  digestible  nutrients  in  any 
amount  not  given  in  the  table,  the  result  may  be  obtained  by 
adding  or  multiplying,  as  the  case  may  be,  some  of  those  men- 
tioned. For  instance:  If  the  nutrients  in  7  pounds  of  a  food 
stuif  are  wanted,  add  the  amounts  under  4  and  3,  or  5  and  2, 
together ;  if  15  pounds,  multiply  the  amounts  given  for  5  pounds 
by  three  times,  or,  add  10  and  5  together,  etc. 

It  will  be  noticed  that  in  Table  No.  2  ''crude  fibre"  is  men- 
tioned, but  does  not  appear  in  Table  No.  3.  In  the  latter  the 
digestible  crude  fibre  has  been  combined  with  the  digestible  car- 
bohydrates, the  digestible  portions  of  each  being  considered  of 
about  equal  value  in  the  process  of  nutrition. 

A  considerable  part  of  the  data  in  Table  No.  3  has  been  ar- 
ranged from  that  given  in  The  Bulletin  of  the  North  Carolina 
Department  of  Agriculture  on  "Feeding  Farm  Animals,"  by 
Butler  and  Kilgore. 
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TABLE  III— SHOWING  AMOUNT  OF  DRY  MATTER   AND  DI- 
GESTIBLE MATERIALS  IN  1,  2,  3.  4,  5  AND  10  LBS. 
OF  FEED  STUFFS.  ' 


FEEDS 


Oats  (horses) 


Corn  (whole— 12  experi- 
ments with  rumin- 
ants. )  : 


Corn  meal  (5  experi- 
ments with  rumin- 
ants. )  , 


Corn  iand  cob  meal  (ru- 
.  minants. ) 


Hominy  chops 


Wheat. 


Wheat  bran. 


Weight- 
Pounds 

Dry 
Matter- 
Pounds 

Protein- 
Pounds 

hydrates — 
Pounds 

Pats— 
Pounds 

1 
2 
3 
4 
5 
10 

.890 
1.780 
2.670 
3.560 
4.450 
8.900 

.093 
.186 
.279 
.372 
.465 
.930 

.475 
.950 
1.425 
1.900 
2. 375 
4.750 

.036 
.072 
.108 
.144 
.180 
.360 

1 
2 
3 
4 
5 
10 

.894 
1.788 
2.682 
3.576 
4.470 
8.940 

■  ■.o#'-" 
■i.im>a 

.3W)  •■ 
.780 

■^";668 
01.336 
,   2  004 
•-"■2.672  ^ 
3.340 
6.680 

.043 
.086 
.129 
.172 
.215 
.430 

1 
2 
3 
4 
5 
10 

.850 
1.700 
2.550 
3.400  ■ 
4.250 
8.500 

.055 
.110 
.165 
.220 
.275 
.550 

.639 
1.278 
1.917 
2.556 
c^.l95 
6.390 

.035 
.070 
.105 
.140 
.175 
.350 

1 

2 
3 

.  4 

0 

10 

.849 
1.698 
2.547 
3.396 

8.490 

.044 
.088 
.132 
.176 
.220 
!440 

.600 
1.200 
1.800 
2.400 
3.000 
6^000 

.029 
.058 
.087 
.116 
.145 
!290 

1 

2 

3' 

4 

5 

,  10 

.889 
1.778 
2.667 
3.556 

8.890 

.075 
.150 
.225 
.300 
.375 
.750 

..552 
1.104 
1.656 
2.208 
2.760 
5. '520 

.068 

.136  ■ 

.204 

.272. 

.340 

.680 

.1 

.895 

.102 

.692, 

.017 

2 

1.790 

.204 

1.384 

.034 

3 

2.685 

.306 

2.076 

.051 

4 

3.580 

.408 

2.768 

.068 

5 

4.475 

.510 

3.460 

.085 

10 

8.950 

1.020 

6.920 

.170 

1 

.881 

.121 

.392 

.027 

2 

1.762 

.242 

.784 

.054 

3 

2.643 

.363 

1.176 

.081 

4 

3.524 

.484 

1.568 

.108 

5 

4.405 

.605 

1.960 

.135 

10 

8.810 

1.210 

3.920 

.270 
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TABLE  III— Continued. 


FEEDS  . 

Weight — 
Pounds 

Dry 
Matter — 
Pounds 

.879 
1.758 
2.637 
3.516 
4.395 
8.790 

Pounds 

Caroo- 
hydrates— 
Pounds 

Fats — 
Pounds 

.034 
.068 
.102 
.186 

.  Jl  i\J 

.340 

Wheat  middlings  .  ..  

Rye  :  

Cotton  seed  (raw)  

Cotton  seed  (roasted) 

1 

2 
3 

4  . 

5  , 
10 

.128 
.256' 
.384 
.512 
.640 
l!280 

.530 
1.060 
1.590 
2.120 
2.650 
5^300 

1  ,  . 
2 
3 
4 
5 
10 

.884 
1.768 
2.652 
3.536 
4.420 
8.840^ 

.099 
.198 
.297 
.396 
.495 
.990 

.676 
1.352 
2.028 
2.704 
3.380 
6.760 

.011 
.022 
.033 
.044 
.  yjot) 

.110 

1 
2 
3 
4 

5  ■ 
10 

.897  , 
1.794 
2.691 
3.588 
4.485 
8.' 970 

.125 
.250 
.375 
.500 
.625 
1^250 

.  .300 
.600 
.900 
1.200 

1,  »)UU 

3.000 

.173 
.346 
.519 
.692 

.ODO 

1.730 

1 

2  , 

3 

4 

5  .  , 
10  -  - 

.94 
1.88 
2.82 
.  3.76 
4.70 
9.40  . 

Cotton  seed  meal  (rumi- 
nants. )     . ;  . 

Buckwheat... 

Skimmed    milk  (sepa- 
rator. ) 

1 

2  ■ 
3 
4 
5 
10 

.918 
1.836 
2.754 
3.672 
4.590 
9.180 

.372 
.744 
1.116 
1.488 
1.860 
3.720 

.169 
.338 
.507 
.676 
.845 
1.'690 

.122 
.244 
.366 
.488 
.610 
1^220 

1 

2 
3 
4 
5 

10 

.874 
1.748 
2.622 
3.496 
4.370 
:  8^740 

.077 
.154 
.231 
.308 
.385 
.'770 

.492 
.984 
1.476 
1.968 

4.920 

.018 
.036 
.054 
.072 
.uyu 
-  .180 

1 
2 
3 
4 
5  . 
10 

.094 
.188 
.282 
.376 
.470 
.940  J 

.029 
.058 
.087 
.116 
.145 
.290  J 

.052 
.104 
.156 
.208 
.260 
.520 

.003 
.006 
.009 
.012 
.015 
.030 
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TABLE  III— COxMTINUED. 


FEEDS 

Weight- 
Pounds 

Dry 
ividf  Loci  — 
Pounds 

Protein— 
Pounds  " 

Carbo- 
y  cl  rsitcs — 
Pounds 

Fats- 
Pounds 

Skimmed  milk  (gravity) 

1 
2 
3 
4 
5 
10 

.096 
.192 
.288 
.384 
.480 
.960 

.031 
.062 
.093 
.124 
.155 
.310 

.047 
.094 
.141 
.188 
.235 
.470  1 

.008 
.016 
.024 
.032 
.040 
.080 

1 

.099 

.039 

.040 

.011 

2 
3 
4 
5 

10 

.198 
.297 
.386 
.485 
.990 

.078 
.117 
.156 
.195 
.390 

.080 
.120 
.160 
.200 
.400 

.022 
.033 
.044 
.055 
.110 

Oat  hay  (cut  in  milk 
stage. ) 

1 

2 
3 
4 
5 
10 

.850 
1.700 
2.550 
3.400 
4.250 
8.500 

.050 
.100 
.150 
.200 
.250 
.500 

.330 
.660 
.990 
1.320 
1.650 
3.300 

.014 
.028 
.042 
.056 
.070 
.140 

1 

.908 

.012 

.386 

.008 

2 
3 
4 
5 
10 

1.816 
2.724 
3.632 
4.540 
9.080 

.024 
.036 
.048 
.060 
.120 

■  .772 
1.158 
1.544 
1.930 
3.860 

.016 
.024 
.032 
.040 
.080 

Corn  fodder  (leaves)  

1 
2 
3 
4 
5 
10 

.911 
1.822 
2.733 
3-644 
4.555 
9.110 

.053 
.106 
.159 
.212 
.265 
.530 

.433 
.866 
1.299 
1.732 
2.165 
1  4.330 

.020 
.040 
.060 
.080 
.100 
.200 

Corn    fodder  (whole 
plant.) 

1 
2 
3 
4 
5 
10 

6.78 
1.356 
2.034 
2.712 
3.390 
6.780 

.026 
.052 
.078 
.104 
.130 

.375 
.750 
1.125 
1.500 
1.875 
o.  <ou 

.0^9 
.018 
.027 
.036 
.045 
.090 

Corn    stover  (whole 
plant  except  in  ears. 

1 

)  2 
3 
4 
5 
10 

.772 
1.544 
2.316 
3.088 
3.860 
7.720 

.028 
.056 
.084 
.112 
.140 
.280 

.423 
.846 
1.269 
1.692 
2.115 
4.230 

.007 
.014 
.021 
.028 
.035 
.070 
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TABLE  III— Continued. 


FEEDS 

Weight- 
Pounds 

Dry 
Matter- 
Pounds 

Protein- 
Pounds 

hydrates- 
Pounds 

Fats- 
Pounds 

Corn  husks  (shucks)  

1 

.919 

.010 

.647 

.003 

2 

1.838 

.020 

1.294 

.006 

3 

2.757 

.030 

1.941 

.009 

4 

3,676 

.040 

2.588 

.012 

5 

4.595 

.050 

3.235 

.015 

lU 

n  1  AA 
y.  190 

1  AA 

6.470 

.030 

Wheat  straw  

1 

.904 

.004 

.363 

.004 

2 

1.808 

.008 

.726 

.008 

3 

2.712 

.012 

1.089 

.012 

4 

3.616 

.016 

1.452 

.016 

5 

4.520 

.020 

1.815 

.020 

10 

9.040 

.040 

3,630 

.040 

Rye  straw  

1 

.929 

.006 

.406 

.004 

2 

1.858 

.012 

.812 

.008 

3 

2.787 

.018 

1.218 

.012 

4 

3.716 

.024 

1.624 

.016 

5 

4.645 

.030 

2.030 

.020 

■i  A 
10 

A  OAA 

9. 290 

.060 

4.060 

.040 

Cotton  seed  hulls  

1 

.889 

.003 

.331 

.017 

• 

2 

1.778 

.006 

.662 

.034 

3 

2.667 

.009 

.993 

.051 

4 

3.556 

.012 

1.324 

.068 

5 

4.445 

,015 

1.655 

.085 

10 

8.890 

.030 

3.310 

.170 

Cowpea  vine  hay  

1 

.881 

.093 

.384 

.012 

2 

1.762 

,186 

.768 

.024 

3 

2.643 

.279 

1.152 

.036 

4 

3.524 

.372 

1.536 

.048 

5 

4.405 

.465 

1.920 

.060 

^  A 
10 

8.810 

.930 

3.840 

.120 

Alfalfa  hay  

1 

.916 

.106 

.389 

.009 

2 

1.832 

.212 

.778 

.018 

3 

2.748 

.318 

1.167 

.027 

4 

3.664 

.424 

1.556 

.036 

5 

4.580 

.530 

1.945 

.045 

10 

1  OHO 

OQO 

Soja  bean  hay  

1 

.887 

.109 

.402 

.015 

2 

1.774 

.218 

.804 

.030 

3 

2.661 

.327 

1.206 

.045 

4 

3.548 

.436 

1.608 

.060 

5 

4.435 

.545 

2.010 

.075 

10 

8.870 

1.090 

4.020 

.150 
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TABLE  III— Continued. 


FEEDS 

WeiKtit— 
Pounds 

Dry 
Matter- 
Pounds 

Protein- 
Pounds 

Carbo- 
hydrates- 
Pounds 

Fats- 
Pounds 

Vetch  hay  

1 

.887 

.129 

.376 

.014 

3 

1.774 

.258 

.752 

.028 

3 

2.661 

.387 

1.128 

.042 

4 

3.548 

.516 

1.504 

.056 

5 

4.435 

.645 

1.880 

.070 

-  10 

8.870 

1.290 

3.760 

.140 

Peanut-vine  hay  (with- 
out nuts.) 

2 
3 

5  :  ■ 
10 

.924 
1.848 
2.772  . 
3.696^ 
4.620 
'9.240 

.067 
.134 
.201 
.268 
.335 
.670 

.422 
!844 
1.266 
1.688 
2.110 
4.220 

.030 
.060 
:090 
.  .120 
.150 
.300 

Crimson  clover  hay 


Red  clover  hay. 


Lespedeza  hay  (pure). 


with  grass.) 


Orchard  grass  hay 


1 
2 
3 
4 
5 
10 


.904 
1.808 
2.712 
3.616 
4.520 
9.040 


.105 
.210 
.315 
.420 
.525 
1.050 


.349 
.698 
1.047 
1.396 
1.745 
3.490 


1 

2 
3 
4 
5 
10 

.847 
1.694 
2.541 
3.388 
4.235 
'  8.470 

.076 
.152 
.228 
.304 
.380 
.  .760 

.384 
.768 
1.152 
1.536 
1.920 
3.840 

.021 
.042 
.063 
.084 
.105 
.210 

1 
2 
3 
4 
5 
10 

.89 
1.78 
2.67 
3.56 
4.45 
8.90 

1 
2 
3 
4 
5 

10 

.88 
1.76 
2.64 
3.52 
4.40 
■  8.80 

1 

.901 

.049 

.423 

.014 

2  ' 

1.802 

.098 

.846 

.028 

3 

2.703 

.147 

1.269 

.042 

4 

,  3.604 

.196 

1.692 

.056 

5 

4.505 

.245 

2.115 

.070 

10 

9.010 

.490 

4.230 

.140 

LOUISIANA  BIJLLETIN  No.  86. 


TABLE  III— Continued. 


t'EEDS 

Weight— 
Pouods 

1 

Dry 
1  Matter- 
Pounds 

Protein— 
Pounds 

Carbo- 
hydrates— 
Pounds 

Fats- 
Pounds 

Timothy  hay  

1 
2 
3 
4 
5 
10 

.868 
1.736 
2.604 
3.472 
4.340 
8.680 

.028 
.056 
.084 
.112 
.140 
.280 

.434 
.868 
1.302 
1.736 
2.170 
4.340 

.014 
.028 
.042 
.056 
.070 
.140 

Ci'cib  grass  hay  

1 
2 
3 
4 
5 

10  • 

.897 
1.794 
2.691 
3.588 
4.485 
8.970 

.022 
.044 
.066 
.088 
.110 
.220 

.428 
.856 
1.284 
1.712 
2.140 
4.280 

.006 
.012 
.018 
.024 
.030 
.060 

Millet  hay  (cat  tail)  

Johnson  grass  hay  

1 
2 
3 
4 
5 
10 

.895 
1.790 
2.685 
3.580 
4.475 
8.950 

.062 
.124 
.186 
.248 
.310 
.620 

.421 
.842 
1.263 
1.684 
2.105 
4.210 

.009 
.018 
.027 
.036 
.045 
.090 

1 

2 
3 

,  4 
5 
10 

.89 
1.78 
2.67 
3.56 
4.45 
8.90 

.03 
.06 
.09 
.12 
.15 
.30 

.41 

.82 
1.23 
1.64 
2.05 
4.10 

,  .008 
.016 
.024 
.032 
.040 
.080 

Corn  silage   

1 
2 
3 
4 
5 
10 

.21 
.42 
.63 
.84 
1.05 
2.10 

.009 
.018 
.027 
.036 
.045 
.090 

.11 
.22 
.33 
.44 
.55 
1.10 

.007 
.014 
.021 
.028 
.035 
.070 

Sorghum  silage. 

1 

2 
3 
4 
5 
10 

.239 
.478 
.717 
.956 
1.195 
2.390 

.  .006 
.012 
.018 
.024 
.030 
.060 

.149 
.298 
.447 
.596 
.745 
1.490 

.002 
.004 
.006 
.008 
.010 
.020 

Soja  bean  silage 

1 

2 
3 
4 
5 

10 

.258 
.516 
.774 
1.032 
1.290 
2.580 

.027 
.054 
.081 
.108 
.135 
.270 

.087 
.174 
.261 
.348 
.435 
.870 

.013 
.026 
.039 
.052 
.065 
.130 
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TABLE  III— Continued. 


FEEDS 

Weigrht— 
t*ounds 

Dry 
Matter- 
Pounds 

Protein—  y 
Pounds 

Carbo- 
lydrates— 
Pounds 

Fats- 
Pounds 

Cowpea  silage  

9 

.207- 

4-14- 

.015 
.030 

.086 
.172 

.010 
.020 

.621 

.045 

•  .258 

.030 

4 

*.828 

.060 

.344 

.040 

1 

5 

1.035 

.075 

.430 

.050 

10 

2.070 

.150 

.860 

.100 

Sorghum  (green)   

\ 

2 

.21 
.42 

.006 
.012 

.12 
.24 

.004 
.008 

8 

.63 

.018 

.36 

.012 

4 

'.84 

.024 

.48 

.016 

5 

1.05 

.030 

.60 

.020 

10 

2.10 

.060 

1.20 

.040 

\ 
2 

.21 
,42 

.009 
.018 

.12 
.24 

.003 
.006 

3 

.63 

.027 

.36 

.009 

4 

!84 

.036 

.48 

.012 

5 

1.05 

.045 

.60 

.015 

10 

2.10 

.090 

1.20 

.030 

Oats  (green)  in  bloom  

2 

.38 
.76 

.03 
.06 

.19 
.38 

.01 
.02 

3 

1.14 

.09 

.57 

.03 

4 

1^52 

.12 

.76 

.04 

5 

1.90 

.15 

.95 

.05 

10 

3.80 

.30 

1.90 

.10 

R>e  (green)   '  - 

;[ 

O 

/d 

.23 
.46 

.02 
.04 

.14 
.28 

.004 
.008 

Q 
O 

.69 

.06 

.42 

.012 

4 

!92 

'.08 

.56 

.016 

5 

1.15 

.10 

.70 

.020 

10 

2.30 

.20 

.140 

.040 

Cabbage  

9 

1 

I  .20 

.02 
.04 

.08 
.16 

.004 
.008 

o 

.30 

.06 

.24 

.0J2 

4 

!40 

!08 

.32 

.016 

5 

i  .50 

.10 

.40 

.020 

10 

1  1.00 

.20 

.80 

.040 

Rutabagas  

1 

.11 

.01 

.08 

.002 

2 

.22 

.02 

.16 

.004 

3 

.33 

.03 

.24 

.006 

4 

.44 

.04 

.32 

.008 

5 

.55 

.05 

.40 

.010 

10 

1.10 

.10 

.80 

.  .020 
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TABLE  III— Continued. 


FEEDS 


Carrrots 


Mangel  Wurtzel. 


Rape. 


Potatoes,  Irish. 


Potatoes,  sweet. 


Brewers'  grains,  wet. 


Brewers'  grains,  dry. 


Weight — 
Pounds 

Dry 
Matter- 
Pounds 

Protein — 
Pounds 

Carbo- 
hydrates- 
Pounds 

Fats- 
Pounds 

1 

2 
3 
4 
5 
10 

.11 

.22 
.33 
.44 
.55 
1.10 

.008 
.016 
.024 
.032 
.040 
.080 

.08 
.16 
.24 
.32 
.40 
.80 

.002 
.004 
.006 
.008 
.010 
.020 

1 

■  ^  2 
3 
4 
5 
10 

.09 
.18 
■  .27 
.36 
.45 
.90 

.01 
.02 
.08 
.04 
.05 
.10 

.05 
.10 
.15 
.20 

.25 
.50 

.001 
.002 
.008 
.004 
.005 
.010 

1 
2 
3 
4 
5 
10 

.16 
.32 
.48 
.64 
.80 
1.60 

.02 
.04 
.06 
.08 
.10 
.20 

.002 
.004 
.006 
.008 
.010 
.020 

1 
2 
3 
4 
5 
1® 

.21 
.42 
.63 
.84 
1.05 
2.10 

.009 
.018 
.027 
.036 
.045 
.090 

.16 
.32 
.48 
.64 
.80 
1.60 

.001 
.002 
.003 
.004 
.005 
.010 

1 
2 
3 
4 
5 
10 

.29 
.58 
.87 
1.16 
1.45 
2.90 

.009 
.018 
.027 
.036 
.045 
.090 

.22 
.44 
.66 
.88 
1.10 
2.20 

.003 
.006 
.009 
.012 
.015 
.030 

1 
2 
3 
4 

cr 

0 

10 

.24 
.48 
.72 
.96 

1.  M 

2.40 

.04 
.08 
.12 
.16 

OA 

.40 

.09 
.18  . 
.27 
.36 

.40 

.90 

.01 
.02 
.03 
.04 
.uo 
.10 

1 
2 
3 
4 
5 
10 

.92 
1.84 
2.76 
3.68 
4.60 
9.20 

.16 
.32 
.48 
.64 
.80 
1.60 

.36 
.72 
1.08 
1.44 
1.80 
3.60 

.05 
.10 
.15 
.20 
.25 
.50 
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TABLE  III— Continued. 


• 

FEEDS 

Weight- 
Pounds 

Dry 
Matter- 
Pounds 

Protein- 
Pounds 

Carbo- 
hydrates- 
Pounds 

Fats- 
Pounds 

■D-        /  .  -UN 

\ 

2 

1  7S 
1.  <  o 

9  fi7 
^y.  U  < 





4 

3.56 

5 

4.45 

10 

8.90 

Rice  (clean) 

1 

.87 

2 

1.74 

J..  IT 

3 

2.61 

4 

3.48 

5 

4.35 

10 

8.70 

Rice  bran  (15  per  cent 

1 

.90 

.06 

.37 

.05 

hulls) 

2 

1.80 

.12 

.74 

.10 

8 

2.70 

.18 

1.11 

.15 

4 

3.60 

.24 

1.48 

.20 

5 

4.50 

.30 

1.85 

.25 

10 

9.00 

.60 

3.70 

.50 

Rice  polish 

1 

.89 

.07 

.60 

.04 

2 

1.78 

.14 

1.20 

.08 

3 

2.67 

.21 

1.80 

.12 

4 

3.56 

.28 

2.40 

.16 

5 

4.45 

.35 

3.00  * 

.20 

10 

8.90 

.70 

6.00 

.40 

T?ir*^^  TntiQl    ^T^nt'A  TlV^^'^^ 

XVlL/t/  liltytXl    \^^Lllt/  UlOiLlJ.-. 

.09 

.40 

OR 

2 

1.82 

!l8 

!80 

.12 

3 

2  7'^ 

.27 

1.20 

4 

O.  041: 

.36 

1.60 

5 

4.55 

.45 

2.00 

.30 

10 

9.10 

.90 

4.00 

.60 

51  TIP   ITl  r»l  n  QGIPCI 
V^dllt;  i-llVJidooCO  

1 

J- 

7S 

.66 

2 

1.56 

1.32 

Q 
O 

1.98 

4 

3.12 

2.64 

5 

3.90 

3.30 

10 

7.80_ 

6.60 

Beet  molasses   

1 

.79 

.60 

2 

1.58 

1.20 

3 

2.37 

1.80 

4 

3.16 

2.40 

5 

3.95 

3.00 

10^ 

7.90 

6.00 
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TABLE  III— Continued. 


FEEDS 

Weig'ht — 
Pouuds 

Dry 
Mattel — 
Pounds 

Protein — 
Pounds 

Carbo- 
hydrates— 
Pounds 

Fats- 
Pounds 

Rice  straw  

1 

.88 



.03 

.33 

.01 

2 

1.76 

.06 

.66 

.02 

8 

2.64 

.09 

.99 

.03 

4 

3.52 

.12 

1.22 

.04 

5 

4.40 

.15 

1.65 

.05 

10 

8^80 

!80 

3.30 

.10 

Buckwheat  straw  

1 

.90 

2 

1.80 

3 

2.70 

4 

3.60 

5 

10 

9.00 

Bermuda  grass  hay  

1 

.93 

2 

1.86 

3 

2.79 

4 

3.72 

5 

4.65 

10 

,9]  80 

Kentucky  blue  grass  hay 

1 

.79 

2 

1.58 

3 

2.37 

4 

3.16 

5 

3.95 

10 

7!  90 

Alralra  (green)  

1 

.28 

.04 

.13 

.005 

2 

.56 

.08 

.26 

.010 

3 

.84 

.12 

.39 

.015 

4 

1.12 

.16 

.52 

.020 

5 

1.40 

.20 

.65 

.025 

10 

2.80 

.40 

1.30 

.050 

Cowpea  (green)  

1 

.16 

.02 

.09 

.002 

2^ 

.82 

.04 

.18 

.004 

3 

.48 

.06  j 

.27 

.006 

4 

.61 

.08 

.36 

.008 

5 

.80 

.10 

.45 

.010 

10 

1.60 

.20 

.90 

.020 
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A  FEW  SAMPLE  RATIONS  WHICH   MAY  BE  COMPOUNDED  OF 
OUR  AVAILABLE  STOCK  FOODS. 

Information  previously  afforded  in  this  bulletin  is  sufficient 
to  enable  the  feeder  to  select  for  himself  the  different  available 
stock-foods,  and  to  arrange  and  balance  them  for  his  various 
needs. 

To  further  assist  him,  however,  we  have  given  below  a  num- 
ber of  sample  rations  made  up  of  materials  given  in  Tables 
Ncs.  II  and  III. 

It  should  be  stated  that  in  all  of  the  rations  mentioned, 
except  when  otherwise  stated,  the  amount  and  proportion  of  the 
different  materials  are  for  the  daily  requirements  of  animals 
per  one-thousand  pounds  live  weight.  In  the  case  of  single  ani- 
mals weighing  more  or  less  than  1,000  pounds,  the  amount  of 
the  food  should  be  changed  in  proportion  to  their  weight.  This 
correction  may  be  made  by  adopting  the  simple  ''rule  of  three." 

Again,  animals  at  work  should  have  their  day's  ration  di- 
vided into  three  parts  and  given  morning,  noon  and  night,  with 
the  greater  bulk  of  the  hay,  or  other  roughage,  along  with  the 
night  feed.  In  the  case  of  young,  or  idle,  animals,  this  division 
i-  not  so  necessary,  as  they  are  generally  allowed  free  access  to 
food  of  some  kind. 

When  work  animals  have  ''off"  or  idle  days,  their  food 
should  be  reduced  in  quantity. 

Animals  doing  light  or  medium  work  should  have  their  food 
regulated,  both  as  to  amount  and  "balance,"  according  to  their 
needs,  as  can  be  seen  by  referring  to  the  "standards"  on  Table 
No.  1. 

When  cattle  are  at  pasture,  only  the  concentrated  part  of 
th^ir  rations  may  be  considered,  as  the  former  will  take  the 
place  of  the  roughage  mentioned  in  the  sample  rations. 

When  hogs  (swine)  have  the  run  of  a  suitable  pasture,  the 
amount  of  their  concentrated  food  may  be  reduced. 

In  order  to  ascertain  the  cost  of  any  of  the  sample  rations 
it  is  only  necessary  to  make  a  simple  calculation  based  upon  the 
current  prices  of  the  materials  used. 


LOUISIANA  BULLETIN  No.  86. 


39 


Rations  for  Horses  or  Mules  per  1,000  Pounds  Live  Weight 
Doing  Hard  Work. 

Food  Materials. 
(1)  ^         Pounds.       Total  lbs. 

Oats  (grain)    13 

Peavine  hay   15  28 

(2) 

Cotton  seed  meal   3 

Com  meal,  or  corn  and  cob  meal  11 

Corn  fodder   13  27 

(3) 

Cowpeas  (grain)    4 

Oats  (grain)  15 

Corn  fodder  10  29 

(4) 

Oats  (grain)  15 

Mixed  grass  and  clover  hay  .15  30 

(5) 

Corn  (grain)  •  .  8 

Oats  (grain)    7 

Peavine  hay  ?15  30 

(6) 

Cotton  seed  meal   2 

Corn  and  cob  meal   8 

Molasses  (blackstrap)  11 

Peavine  hay  15  36 

(The  above  is  something  over  the  standard  in  amount,  but 
may  be  used  for  a  1,200  pound  to  a  1,300  pound  hard-working 
h(  rse  or  mule. 

(7) 

Molasses   15 

Alfalfa  hay   16  31 

(The  above  ration  can  best  be  used  by  absorbing  as  maich 
cf  the  molasses  as  possible  with  the  hay,  chopped.  Its  nutritive 
ratio  is  somewhat  wider  than  the  standard). 

(8) 

Molasses   6 

Cotton  seed  meal   2 

Corn  and  cob  meal   8 

Peavine  hay  '.   15  31 
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(9)  Pounds.       Total  lbs. 

Oats    2 

Rice  bran   3 

Cotton  seed  meal    2 

Molasses   . . :  10 

Peavine  hay   12  29 

The  following  three  rations  are  for  a  1,200  pound  horse  or 
mule  doing  hard  work: 

(10) 

Cotton  seed  meal   l^/^ 

Eice  meal  (pure  bran)    8 

Corn    8 

Crabgrass  hay  15  .  321/2 

(11) 

Corn    2 

Rice  meal  (pure  bran)   8 

Molasses    8 

Alfalfa  hay   15  33 

(12) 

Corn   ^   8 

Rice  meal  (pure  bran)    8 

Peavine  hay   15  31 

(For  all  practical  purposes,  alfalfa,  peavine  and  good  les- 
pcdeza  hays  may  be  used  interchangeably  as  roughage). 

Rations  for  Milch  Cows,  per  1,000  Pounds  Live  Weight. 

(1)  Poundii.       Total  lbs. 

Corn,  or  corn  and  cob,  meal   4 

Peavine  hay   25  29 

(2) 

Rice  bran    6 

Sweet  potatoes   10 

Priavine  hay   20  36 

(3) 

Cotton  seed  meal   3 

Corn,  or  corn  and  cob,  meal   3 

Corn  stover  12 

Crabgrass  hay  20  38 
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(4)  Pounds.       Total  Ihs. 

Cotton  seed  meal   4 

Wheat  bran    4 

Corn,  or  corn  and  cob,  meal   6 

Corn  fodder   18  32 

(5) 

Cotton  seed  meal   '.   4 

Corn,  or  corn  and  cob,  meal   4 

Rice  bran    4 

Peavine  hay  15  27 

(6) 

Cotton  seed  meal   3 

Corn  and  cob  meal    3 

Corn  stover   6 

Peavine  hay    8 

Com  silage   40  60 

(7) 

Cotton  seed  meal   3 

Rice  bran    8 

Molasses   10 

Mixed  grass  hay  14  35 

(8) 

Cotton  seed  meal   2 

Cotton  seed  hulls   6 

Peavine  hay   10 

Corn  stover   11  29 

(9) 

Cotton  seed  meal   2 

Cotton  seed  hulls  15 

Peavine  hay   20  37 

(10) 

Cotton  seed  meal    2.6 

Cotton  seed   2.2 

Wheat  bran   1.3 

Corn,  or  corn  and  cob,  meal   1.3 

Sorghum  hay   13 . 5 

Corn  silage   30  50.9 
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Rations  for  Fattening  Cattle,  per  1,000  Pounds  Live  Weight. 

(1)  Pounds.       Total  Ihs. 

Cotton  seed  meal   4 

Cotton  seed  hulls   .22  26 

(2) 

Cotton  seed  meal   ^ 

Molasses  

Cotton  seed  hulk  22  38 

(3) 

Cotton  seed  meal   3 

Rice  bran   ^ 

Molasses   10 

Mixed  grass  hay  14 

(4) 

Cotton  seed  meal   4 

Cotton  seed  hulls  15 

Sorghum  silage  25  44 

(5) 

Cotton  seed   ^ 

Eice  polish  •  4 

Alfalfa  or  peavine  hay   5 

Glass  (Johnson)  hay   10  27 

(6) 

Cotton  seed  meal   5 

Corn,  or  corn  and  cob,  meal  10 

Corn  fodder   10 

Sweet  potatoes  25  50 

(7) 

Cotton  seed  meal   5 

Corn,  or  corn  and  cob,  meal   8 

Cotton  seed  hulls  25  38 

Rations  for  Fattening  Hogs  (Swine),  per  1,000  Pounds  Live  Weight. 

^) .  ^  Pounds.       Total  Ihs. 


Cow  peas   ^ 

Corn  meal   1^ 

Sweet  potatoes  --^O  49 
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(2) 


Pounds. 


Total  lbs. 


A\heat  middlings 


Cow  peas 


8 
12 
21 


41 


Com 


20 
40 


60 


Rice  meal  (pure  bran) 


12 

22 
37 


Corn 


Skimmed  milk  (gravity) 


71 


Molasses  may  be  fed  to  hogs,  using  it  as  a  partial  substi- 
tute for  corn,  or  other  carbonaceous  concentrate. 

The  sample  rations  given  for  the  different  varieties  of  ani- 
mals, besides  those  used  in  Louisiana,  have  been  arranged  from 
bulletins  of  the  North  Carolina  and  Florida  Stations. 

The  Schuler  Method  of  Producing  Pork  on  the  Farm. 

Hon.  Charles  Schuler,  State  Commissioner  of  Agriculture 
and  Immigration,  has,  for  many  years,  been  a  successful  raiser 
and  feeder  of  hogs  on  his  home  property  in  DeSoto  Parish,  La., 
and  as  his  method  of  feeding  may,  no  doubt,  be  of  interest  to 
many,  we  give  it  in  his  own  words: 

''1st.  I  used  pastures  containing  Bermuda  and  natural 
grasses,  also  a  liberal  supply  of  good  water  which  can  be  easily 
supplied  by  either  springs,  wells  or  tanks.  If  your  land  per- 
mits the  successful  growing  of  alfalfa,  you  can  furnish  sows, 
shotes  and  pigs  an  ideal  grazing  spot  to  be  used  in  connection 
with  your  pastures.  In  the  absence  of  alfalfa,  sow  sorghum 
broad  cast.  I  break  and  pulverize  my  land  thoroughly  about 
March  1st,  then  I  sow  the  seed,  using  from  1-2  to  3-4  of  a  buhsel 
of  seed  per  acre.  Harrow  in,  and  if  your  land  is  not  too  wet, 
run  a  light  roller  or  drag  over  it.  When  the  plant  becomes 
about  10  inches  high  I  allow  my  hogs  to  gain  access,  permitting 
them  to  run  in  and  out  as  they  please.  I  have  run  56  head  of 
sews,  shotes  and  pigs,  in  connection  with  the  pasture,  on  a 
two-acre  patch.  It  will  furnish  good  grazing  until  about  July 
ir)th.  I  feed  in  connection  with  sorghum,  once  a  day  at  a  regu- 
lar time,  two  nubbins  of  corn  to  every  head  I  have." 
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''I  utilize  such  corn  mainly,  which  is  unfit  to  feed  to  my 
work  stock,  and  which  unless  fed  to  the  hogs,  would  become  a 
comparative  waste. 

"2d.  I  have  what  is  called  three  rotation  fields  of  ten  acres 
each,  used  mainly  for  experimental  purposes,  having  in  view 
the  upbuilding  of  soil. 

''In  one  of  these  I  sow  oats  in  October,  which  will  furnish 
good  winter  pasture  for  calves,  colts  and  pigs.  After  harvest- 
iijg  the,  oats,  which  usually  takes  place  the  latter  part  of  May, 
I  permit  my  hogs  also  to  gather  whatever  waste  grain  there  may 
remain  in  the  field.  About  the  middle  of  June  this  field  is  again 
planted  in  peas,  Spanish  goobers  (peanuts),  corn,  sorghum  and 
sweet  potatoes.  This  crop  is  planted  for  hog  feed  late  in  the 
fall,  the  hogs  doing  their  own  gathering,  and  being  allowed 
to  feed  on  whatever  variety  of  food  they  may  prefer  and  as 
much  of  it  as  they  choose. 

"3d.  Another  of  the  rotation  fields  has  been  planted  in 
corn  in  which  at  'laying  by  time'  were  sown,  broad  cast,  from 
1  1-2  to  2  bushels  of  whippoorwill  peas.  The  entire  products 
of  this  field,  except  the  peavine,  is  used  in  the  fattening  of  hogs. 

"About  July  15th,  when  the  peas  begin  to  mature,  I  turn 
into  this  corn  field  all  the  shotes ;  these  I  expect  to  kill 
during  the  winter.  I  let  them  eat  what,  and  as  much  as  they 
please,  having  care,  however,  that  at  all  times  they  have  access 
to  the  pasture  and  water.  They  also  have  access  to  a  mixture 
oi'  salt,  charcoal  and  hardwood  ashes  placed  in  covered  troughs 
eonvenieilt  for  them  to  reach.  When  this  field  is  exhausted, 
the  corn  fields  planted  with  corn  to  feed  work  stock,  every  acre 
of  which  ought  to  be  planted  at  'laying  by'  time  in  peas,  will 
have  been  harvested,,  and  the  hogs  turned  in  to  do  the  gleaning, 
after  which  the  crop  planted  in  the  oat  field  will  be  ready  to 
be  occupied.  By  the  adoption  of  this  method  you  will  not  only 
raise  and  fatten  hogs  at  a  normal  cost,  but  materially  imprv^ve 
your  soil. 

"My  farm  is  situated  in  the  hills  of  DeSoto  Parish.  My 
main  dependence  for  the  physical  up-building  of  the  soil,  is  the 
droppings  from  stock,  and  pea  culture." 
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LOW-GRADE  SUGAR-CANE  MOLASSES— BLACKSTRAP. 

There  is,  perhaps,  no  stock-feeding  material  that  has  aroused 
S'^  much  general  interest  amongst  stockowners  and  feeders  in 
this  country  as  Louisiana  low-grade  molasses.  Hitherto  this 
residue  of  the  sugar-making  process  seems  to  have  been  looked 
upon  as  too  laxative  in  its  effects  for  general  use,  when  given  in 
any  considerable  quantity,  and  has  been  usually  limited  to 
occasional  administration  in  small  quantities  to  animals  for 
market  or  for  exhibition  purposes,  and  in  some  parts  of  the 
world,  to  relieve  torpidity  of  the  bowels  in  cattle. 

It  seems  to  have  been  the  tendency  of  writers  on  molasses, 
as  a  food  for  horses,  especially,  to  commend  great  caution  in 
the  use'  of  this  material  on  account  of  ''looseness''  of  the  bowels, 
as  well  as  a  diuretic  effect  induced  by  the  potassium  salts  which 
molasses  contains.  Ware,  in  his  most  excellent  work  on  "Molas- 
ses Feeding,"  states:  ''Among  the  numerous  precautionary 
measures  to  be  taken  in  feeding' molasses,  mention  must  be  made 
of  avoiding  the  exceptional  molasses  which  contains  saline 
elements."  Col.  Joshua  A.  Nunn,  late  Deputy  Director  General 
of  the  British  Army  Veterinary  Department,  quotes  a  Lieut 
Bausil,  of  the  French  (?)  Army,  as  saying  that  '* great  care  has 
to  be  taken,  as  the  salts  of  potash  contained  in  molasses  act  as 
purgatives  and  diuretics."  And  such  seems  to  have  been  the 
general  impression,  and  doubtless  the  experience,  of  a  great 
many  stock  owners  who  periodically  made  use  of  molasses  to 
their  animals.  Hence,  apart  from  its  use  as  a  laxative  for  cattle, 
its  administration  was  limited  almost  solely  to  that  of  a  condi- 
ment to  induce  horses  to  consume  larger  quantities  of  other  food 
materials,  or,  in  case  of  convalescence  from  some  debilitating 
illness,  as  a  tonic,  pleasant  to  the  taste  and  easy  of  digestion  and 
assimilation. 

To  the  ordinary  purchaser  and  user  of  molasses,  all  varieties 
mRy  look  alike,  and  discrimination  never  once  thought  of.  But, 
?s  to  composition  and  physiological  effect,  there  is  a  marked 
difference  between  the  product  of  the  beet  sugar  factory  and 
that  of  the  cane  suQjar  factory.  And,  so  far  as  our  judgment 
goes,  it  is  here  where  the  discrepancy  has  arisen,  giving  the 
impression  that  molasses,  as  such,  and  without  regard  to  its 
source,  is  pnrqrative  and  diuretic  in  action,  and  hence  requires 
to  be  "administered  with  extreme  caution." 
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As  illustrating  tlie  difference  in  chemical  composition  of 
the  two  varieties  (cane  and  beet),  we  quote  the  following  from 
a  communication  by  Dr.  Chas.  A.  Browne,  Jr.,  late  chemist  of 
our  Sugar  Experiment  Station,  and  who  has  had  extensive  ex 
perience  in  some  of  the  best  laboratories  of  both  the  United 
States  and  Germany:  ^^^^  Molasses  Beet 

( Blackstrap ) .  Molasses. 

Water  20.93  23.70 

Cane  sugar  .30.73  46.70 

Reducing  sugars   •  29 . 67  0 . 60 

Ash  (salts)   8.85  13.20 

Organic  (non-sugar)    9.82  15.80 

Dr.  Browne  adds:  "The  cane  mob.sses  as  compared  with 
the  beet,  contains  25  per  cent,  more  of  sugars.  Another  note- 
worthy fact  is  the  excess  of  ash  ingredients  in  the  beet  molasses. 
This  is  due  to  the  presence  o|  a  large  amount  of  potash  salts 
which  exert  a  strong  purgative  action  upon  the  animal." 

It  would  seem,  that  the  somewhat  general  impression  that 
molasses,  from  any  source,  is  unduly  laxative,  must  have  been 
based  upon  the  effect  produced  by  the  by-product  from  the  beet 
factory,  and  not  sugar-cane  molasses,  as  there  is  abundant  evi- 
dence in  our  own  State  of  the  harmless  effect  of  blackstrap, 
so  far  as  a  purgative  action  h  concerned.  A  very  striking  cor- 
roboration of  this  fact  was  given  a  few  years  ago  on  some  ex- 
tensive sugar  estates  in  Fiji,  where  a  large  number  of  valuable 
work  horses  were  fed,  along  with  some  grain,  as  high  as  30 
pounds  per  head  per  day  without  any  untoward  effects.  After 
a  time,  however,  this  large  quantity  was  reduced  to  15  pounds, 
not  by  reason  of  any  ill  effect  beyond  a  slight  tendency  to  fatten, 
but  because  it  was  considered  too  risky  an  experiment  with 
so  much  valuable  stock.  Contrary  to  expectation,  the  molasses 
diet  produced  constipation,  instead  of  being  laxative,  and  a 
few  pounds  of  bran  had  to  be  given  daily  to  keep  the  bowels  in 
order.  The  ration,  containing  the  15  pounds  of  molasses,  had 
been  in  nse,  at  the  time  the"  matter  was  reported,  for  nearly  two 
years  with  excellent  results.  It  was  fed  daily  to  over  400  head 
of  horses,  averaging  about  1,270  pounds. 

The  chief  value  of  molasses  as  a  food,  is  its  economic  source 
of  carbohydrates  (sugar),  some  idea  of  which  may  be  had  from 
the  following: 
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Diffusion  Mill 
Molasses.  Molasses. 
Carbohydrates  (sugars)   ...67.07  65.90 

From  the  above  it  may  be  seen  how  rich  this  hitherto-con- 
sidered wa^te  material  is  in  the  carbohydrate  nutrient,  and 
when  it  is  known  that  these  sugars  are  almost,  if  not  completely, 
digestible,  its  enhanced  value  may  still  further  be  appreciated. 

The  custom  of  feeding  molasses  to  the  work  stock  on  our 
large  sugar  estates  has  been  adopted,  in  anything  like  systematic 
manner,  only  within  the  past  few  years.  Previously,  and  when 
the  price  was  extremely  low,  quantities  of  the  material  were  run 
ijito  large  iron  troughs,  and  the  mules  allowed  free  access  to  it; 
and,  to  some  extent,  this  rather  prodigal  method  still  prevails. 
The  true  value  of  blackstrap  as  a  food  stuff  has  become  more  ap- 
parent of  late  years,  however,  and  as  the  question  of  feeding 
economically  has  become  one  of  considerable  moment  to  our 
planters,  it  is  being  used  more  as  an  ingredient  of  the  "balanced 
ration,''  and,  as  a  rule,  mixed  with  other  concentrates. 


Sugar  Cane— The  source  of  our  "  blackstrap  "  molasses. 


48 


LOUISIANA  BULLETIN  No.  86. 


Being  desirous  of  collecting  data,  for  the  purpose  of  colla- 
.tion,  with  reference  to  the  feeding  of  low-grade  molasses  on  our 
sugar  estates,  the  writer,  last  year,  sent  to  a  number  of  the 
larger  planters  a  blank  containing  questions  bearing  upon  the 
subject  with  the  view  of  obtaining  information  which  might  be 
valuable  for  future  reference. 

The  following  is  a  reproduction  of  the  question-blank  and 
the  replies  obtained,  which  will,  no  doubt,  be  of  interest : 

(1)  Do  you  feed  "blackstrap''  to  your  work  horses  or  mules? 

(2)  To  what  number  of  mules  do  you  feed  molasses? 

(3)  Do  you  feed  the  molasses  as  an  ingredient  of  a  mixed 

ration,  or  by  itself,  and  in  what  way? 

(4)  What  quantity,  by  weight,  do  you  feed  at  one  time,  and 

how  much,  approximately,  does  each  animal  consume 
per  day? 

(5)  What  other  concentrates  (grains,  meals,  bran,  etc.)  do 

you  feed  with  the  molasses,  and  what  varieties  of  hay, 
or  other  roughage? 

(6)  How  many  times  per  day  do  you  feed  your  mules  during 
the  working  season? 

(7)  What  is  the  total  amount  in  weight  of  the  food  given  each 

animal  per  day,  viz..  Concentrates?  Roughage? 

(8)  Have  you  made  any  change  in  your  system  of  feeding  in 

the  past  five  years,  and  if  so,  please  state  what  the 
change  has  been? 

(9)  What  is  your  observation  as  to  the  economy  of  feeding 

molasses? 

(10)  Since  feeding  molasses,  and  adopting  a  system  more  in 
keeping  with  the  natural  requirements  of  the  animal, 
viz.,  a  /'balanced  ration,"  what  is  your  observation 
with  regard  to  the  health  of  your  animals  (dietetic  ail- 
ments) ;  their  capacity  for  work,  general  condition,  etc.  ? 

SUPPLEMENTARY  REMARKS. 

REPLIES. 

(The  numbers  preceding  the  replies  agree  with  those  pre- 
ceding the  questions). 

Chatsworth  Pig.  and  Mfg.  Co.,  Ltd.,  Manchac,  La. 
(1)    Yes.    Our  refinery  does  not  turn  out  the  genuine  black- 
strap.   Our  grade  is  higher. 
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(2)  Sixty-five  mules. 

(3)  We  feed  molasses,  thoroughly  mixed  with  7  pounds  of 

mixed  feed  (Delta),  at  the  rate  of  half  a  gallon  (6  lbs.) 
for  the  noon  ration. 

(4)  We  have  never  tried  to  feed  more  than  half  a  gallon  at 

a  time,  for  the  reason  that  our  supply  is  very  limited 
until  we  dry  out  hot-room  thirds. 

(5)  Delta  Feed.    Have  also  fed  crushed  corn,  15  ears  for 

each  feed. 

(6)  We  feed  at  noon  and  at  night,  but  will  admit  that  mules 

should  be  fed  at  4  a.  m.,  before  going  to  work. 

(7)  Seven  pounds  Delta.   We  feed  peavine  hay  during  winter 

and  alfalfa  in  summer.  Have  never  weighed  our  hay 
ration,  but  feed  them  all  they  want,  without  wasting  it. 

(8)  Have  been  crushing  our  corn  for  about  a  year  in  order 

to  induce  the  mules  to  eat  the  cob  and  the  shucks, 
which  before  then  they  would  not  do. 

(9)  We  are  feeding  today  at  a  cost  of  19  cents  per  head  a 

day  since  we  are  feeding  molasses.  Not  many  years 
ago  we  could  not  feed  any  cheaper  than  35  cents  and 
40  cents  a  day  per  head. 
(10)  We  consider  that  our  mules  are  in  better  condition  today 
than  they  have  ever  been.  We  have  not  had  five  cases 
of  colic  this  year.  In  fact,  in  February  last  year  we 
bought  $25.00  of  remedies,  mostly  colic  medicine,  and 
this  year  when  the  agent  was  around  he  was  much  sur- 
prised to  see  nearly  all  the  remedies  still  left  over.  He 
did  not  sell  us  a  dollar's  worth. 

SUPPLEMENTARY  REMARKS. 

Our  experience  in 'feeding  molasses  is  not  very  wide,  as  we 
have  fed  it  only  partly  last  year  and  this  season.  We  have 
found  out  this  fact,  however,  that  with  whatever  grain  it  is  fed, 
it  must  be  thoroughly  mixed  to  obtain  the  desired  effect.  If 
left  at  will,  and  fed  in  a  trough,  as  some  planters  feed,  we  have 
found  out  that  some  mules  eat  too  much  of  it  and  are  not  hungry 
to  eat  much  grain,  therefore,  do  not  get  enough  substantial  food 
to  stand  hard  work  on  a  plantation.  Whereas,  other  mules  do 
not  eat  any  at  all  if  it  is  not  mixed  with  their  grain  ration. 
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We  have  a  good  deal  of  confidence  in  molasses  as  a  food 
for  mules,  and  in  future  ^yill  keep  a  supply  to  feed  every  day  in 
the  year. 

(Note.— The  part  of  the  food  that  is  of  any  nutritive  value 
has  to  enter  the  blood  stream  and  must  be  in  soluble  form  be- 
fore beins:  able  to  do  so.  The  "substantial"  part  is  that  which 
passes  off  as  excrementitious  matter). — W.  H.  D. 


A.  W.  Norman,  Devall,  La. 

(1)  Yes. 

(2)  One  hundred  and  ten  mules. 

(3)  Feed  molasses  mixed  with  ground  corn,  cob  and  shucks. 

(4)  About  12  .pounds  of  molasses  a  day. 

(5)  Feed  peavine  hay  until  alfalfa  is  ready,  usually  about 

April  1st. 

(6)  Twice. 

(7)  Do  not  weigh  roughage. 

(8)  Only  change  is  in  grinding  our  corn,  which  gives  us  a 

better  feed,  and  is  a  big  saving  in  quantity. 

(9)  Have  not  figured  as  to  saving. 

(10)    Our  mules  are  usually  in  good  condition. 


Belle  Helene  Pig.  Co.,  Ltd.,  Belle  Helene,  La. 

(1)  Yes;  to  both  mules  and  horses. 

(2)  One  hundred  and  eighteen  head. 

(3)  Mixed  ration— crushed  corn  and  cob  and  saturated  with 

molasses. 

(4)  About  12  pounds  at  a  feed.    (This  seems  to  include  total 
-  concentrates). 

(5)  No  other  concentrates.    Peavine  hay. 

(6)  Twice  with  mixed  feed.    Hay  enough  for  all  night. 

(7)  Concentrates,  24  pounds.    Amount  of  roughage  not  esti- 

mated. 

(8)  From  solid  corn  in  shucks  to  this  mixed  feed. 

(9)  About  50  per  cent. 

(10)    Have  lost  none  from  colic;  appear  hardier;  general  ap- 
pearance decidedly  better. 
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Leonce  M.  Soniat,  Dorceyville,  La. 

(1)  Yes. 

(2)  One  hundred  head. 

(3)  Crush  corn,  shucks  and  cob,  and  pou;*  molasses  on  same 

in  trough. 

(4)  About  one  and  one-half  quarts. 

(5)  Hay  fed  dry,  not  weighed. 

(6)  Twice. 

(7)  Crushed  corn  16  pounds.    Roughage  not  weighed. 

(8)  Formerly  fed  corn  in  shucks. 

(9)  Takes  about  half  the  quantity  of  corn,  cob  and  shuck 

being  consumed  which  was  formerly  lost. 
(]0)    Mules  keep  up  very  well,  and  there  is  less  sickness. 


LeBourgeois  Bros.,  Mount  Airy,  La. 

(1)  Yes. 

(2)  Forty-three  head.  •  . 

(3)  By  itself  in  a  large  trough. 

(4)  About  7  pounds  per  day. 

(5)  Two  pounds  choice  white  oats;  3  pounds  wheat  bran;  2 

pounds  cotton  seed  meal,  and  16  pounds  choice  Timothy 
hay,  per  day. 

(6)  Noon  and  night. 

(7)  Fourteen  pounds;  16  pounds. 

(8)  Up  to  last  year  we  fed  oats  and  wheat  bran  (four  gallons 

of  the  former  and  one  gallon  of  the  latter)  and  12 
pounds  of  hay. 

(9)  The  balanced  ration  we  are  feeding  at  present,  compared 

to  the  former,  we  find  an  economy  of  11  cents  per  head 
per  day. 

(10)  Since  feeding  the  above  balanced  ration,  which  is  the  one 
suggested  by  you,  we  find  the  health  and  capacity  for 
work  first  class. 


E.  H.  Barton,  Barton,  La. 

(1)  Yes. 

C2)    Eighty-seven  head. 
f3)    Mixed  with  corn. 
(4)    One-half  gallon. 
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(5)  Corn  and  peavine  hay. 

(6)  Twice. 

(7)  Do  not  weigh  feed. 

(8)  No  change,  except  adding  molasses. 

(9)  Do  not  know  how  much  it  saves,  as  we  have  used  molasses 

such  a  short  time,  and  not  much  of  it. 


Auguste  Levert,  Mark,  La. 

(1)    Yes. . 

C2)    One  hundred  head. 

(3)    Formerly  allowed  free  access  to  molasses  in  a  kettle;  now 
feed  one  pint  with  crushed  food,  with  much  better 
success. 
(6)  Thrice. 
(8)    Answered  in  3. 
(10)    Find  mules  more  healthy  since  feeding  molasses. 


Leon  Godchaux  Co.,  Ltd.,  Reserve,  La. 

(1)  Yes. 

(2)  Two  hundred  and  ten  head  (two  places). 

(3)  As  a  mixed  ration.   One-quarter  gallon  (3  lbs.)  at  a  feed. 

(4)  Consume  practically  all. 

(5)  Six  pounds  corn,  cob  and  shuck,  ground,  at  a  feed,  with 

5  pounds  chopped  peavine  hay. 

(6)  Three  times  daily. 

(8)  Previous  to  three  years  ago,  fed  no  molasses;  fed  stock 

but  twice  daily,  and  did  not  grind  feed. 

(9)  Since  feeding  the  new  way,  we  have  made  enough  feed 

on  our  plantations,  and  buy  practically  nothing. 
(10)    Mules  have  improved  in  every  way. 

Leon  Godchaux  Co.,  Ltd.,  Napoleonville,  La. 

(1)  Yes. 

(2)  About  two  hundred'  and  forty  head. 

(3)  Feed  molasses  as  an  ingredient,  mixed  with  the  ground 

grain  ration. 

(4)  One  gallon  divided  into  three  feeds. 

(5)  Ground  corn  and  cob,  and  cotton  seed  meal,  with  chopped 

peavine  hay. 

(6)  Three  times. 
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(7)  Thirteen  pounds  plus  the  molasses.    15  pounds. 

(8)  Above  system  inaugurated  some  two  years  ago ;  previously 

fed  oats  and  corn  in  the  ear,  and  no  molasses. 

(9)  That,  in  connection  with  cotton  seed  meal  and  ground 

corn  and  cob,  molasses  furnishes  a  perfectly  balanced 
ration  for  a  lesser  price  than  any  other  ration. 
(10)    That  the  animals  seem  to  sustain  their  hard  work  with 
more  ease;  that  they  seem  to  be  in  better  condition,  and 
very  much  less  subject  to  colic  and  similar  ills. 


John  T.  Moore  Planting  Co.,  Schriever,  La. 

(1)  Yes;  systematically  since  1896. 

(2)  One  hundred  and  fifty  to  one  hundred  and  sixty  mules 

and  twenty  to  twenty-five  horses. 

(3)  As  an  ingredient  of  a  mixed  ration,  as  follows:  one-half 

gallon  at  noon  spread  over  ground  corn  and  cob  meal; 
one-half  gallon  at  night  spread  over  10  pounds  of  hay 
and  ground  corn  and  cob  meal. 

(4)  One-half  gallon  at  feed,  noon  and  night,  each  animal  get- 

ting, approximately,  one  gallon  per  day. 

(5)  Rice  bran  or, polish;  corn  and  cob  meal;  cotton  seed  meal. 

Peavine  hay,  fodder  corn,  sorghum,  alfalfa  and  cane 
tops.    All  roughage,  save  alfalfa,  chopped. 

(6)  Three  times  per  day,  which  system  we  have  been  following 

continuously  for  a  year. 

(7)  Eighteen  to  twenty  pounds.    10  to  12  pounds. 

(8)  In  the  past  five  years  we  have  chopped  all  roughage 

save  alfalfa ;  grinding  the  corn,  and  giving  three  feeds 
per  day. 

(9)  It  is  difficult  to  estimate.    In  replacing  corn,  partially, 

in  the  ration,  the  saving  in  actual  nutrients  I  should 
estimate  at  15  cents  per  head  per  day. 
aO)  We  were  wont  to  estimate  8  to  10  per  cent,  loss  per  annum 
from  dietetic  ailments.  Now  we  don't  experience  1 
per  cent,  loss  from  these  maladies.  The  animals'  ca- 
pacity for  work  is  largely  increased,  and  the  improved 
physical  appearance  attracts  attention  and  provokes 
comment. 
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SUPPLEMENTARY  REMARKS. 

You  already  know  my  opinion  on  the  subject  of  the  "bal- 
anced ration."  Besides  the  great  saving  in  dollars  and  cents, 
not  only  in  feed,  but  in  the  freedom  from  loss  of  animals,  and 
ir.  the  increased  efficiency  of  the  animal  organism,  this  replacing, 
or  partial  substitution  of  molasses,  in  place  of  corn,  has  mads 
it  possible  to  decrease  corn  acreages  down  to  such  a  point  'as  the 
latter  no  longer  interferes  with  the  fall-planting  of  the  cane 
crop  and  its  rapid  and  prompt  cultivation  in  the  Spring.  By 
this  reduced  corn  acreage,  due  to  the  "balanced  ration''  and 
cheap  and  economical  feeding,  it  brings  within  reach  the  ac- 
complishment of  the  ideal  and  this  ideal  is  thf  planting  of  prac- 
tically all  of  the  cane  crop  in  the  fall.  With  a  large  acreage 
of  solid  peas,  fall-planting  can  be  inaugurated  so  soon  as  the 
summer  rains  cease — say  between  the  10th  and  15th  of  August 
— allowing  ample  time,  after  plowing  under  of  solid  peas  is  ac- 
complished, to  harvest  the  small  corn  acreage,  and  do  a  tre- 
mendous fall  planting. 

Economic  feeding  brings  us  several  paces  nearer  the  mil-" 
Icnium.  Besides  being  in  line,  scientifically,  itself,  its  practice 
makes  possible  the  doing  of  many  more  things  in  the  light  way. 
Its  application  to  our  agricultural  conditions,  in  my  opinion, 
is  a  greater  step  than  the  utilization  of  bagasse  as  fuel,  or  the 
concentration  of  juices  and  syrups  in  vacuo  has  been  in  the 
economical  operation  of  our  sugar  houses. 


R.  T.  Gibbens,  Baton  Rouge,  La. 

(1)  Yes. 

(2)  Fifty  mules;  2  saddle  horses,  2  colts,  4  milch  cows,  4 

calves  and  a  lot  of  hogs. 

(3)  Feed  molasses  mixed  with  rice  bran  and  cotton  seed  meal. 

(4)  About  8  pounds  per  mule;  6  pounds  per  horse,  and  about 

4  pounds  each,  to  cows  or  calves. 

(5)  Three  pounds  rice  bran;  2  pounds  cotton  seed  meal;  3 

pounds  oats.  About  10  or  12  pounds  choice  timothy 
hay. 

(6)  Three  times. 

(7)  Sixteen  pounds.    10  or  12  pounds. 
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(8)  Fed  on  home-raised  corn  and  peavine  hay  in  1902;  molas- 

ses, rice  bran  and  cotton  seed  meal  in  1903 ;  corn  and 
peavine  hay  in  1904,  and  am  feeding  the  above  men- 
tioned ration  now  (Spring,  1905). 

(9)  I  think  I  am  saving  about  4  cents  to  8  cents  per  day  pe* 

head  of  stock. 

(10)    The  stock  is  healthier;  in  better  condition  and  just  as 
able  to  work  as  when  fed  on  solid  corn  and  peavine  hay. 

SUPPLEMENTARY  REMARKS. 

I  do  not  mix  oats  with  the  molasses  as  the  stock  do  not 
seem  to  digest  them  when  mixed  with  molasses  and  bran.  I  feed 
oats  in  the  morning;  molasses,  bran  and  meal  at  noon  and  at 
night.  I  think  the  reason  the  oats  are  not  digested,  when  fed 
with  molasses,  is,  that  the  stock  become  very  fond  of  molasses 
and  do  not  chew  or  crush  the  oats,  but  swallow  them  down  whole 
with  the  molasses.  I  think  better  still  if  the  oats  were  crushed 
and  mixed  with  the  molasses,  although  I  have  not  tried  that 
method.  I  do  not  find  it  any  more  trouble,  or  expense,  in  serv- 
ing this  feed,  than  any  other,  as  the  same  man  I  used  before 
feeds  the  stock  now,  and  seems  to  be  through  with  the  feeding 
sooner  and  easier  than  before. 


G.  W.  Sentell,  Bunkie,  La. 

(1)  Yes. 

(2)  Thirty-six  head. 

(3)  Feed  molasses  in  open  trough; 

(4)  About  one  quart.  ' 

(5)  Nearly  altogether  on  ear  corn,  alfalfa  and  peavine  hay. 

(6)  Noon  and  night. 

(8)  Only  that  we  now  feed  molasses  and  have  more  alfalfa 

hay.  Tried  feeding  cotton  seed  hulls  and  cotton  seed 
meal  with  molasses,  but  it  did  not  do. 

(9)  Think  molasses  an  excellent  adjunct  to  other  feeds;  saves 

its  weght  in  corn  or  other  concentrates. 
(jO)    Am  not  using  a  scientifically-balanced  ration. 

SUPPLEMENTARY  REMARKS. 

Feed  mules  in  open  sheds  and  cannot  say  how  much  each 
consumes. 
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McCall  and  Legendre,  McCall,  La. 

(1)  Yes. 

(2)  Seventy-two  head. 

(3)  Grind  slipped-shuek  corn,  giving  8  pounds  of  the  grain 

each  day  in  two  feeds  (4  pounds  each  feed),  which 
equals  one  ordinary  pailful  mixed  with  2  quarts  of 
molasses  at  12  noon,  and  3  quarts  at  night.  They  eat 
nearly  all  of  it. 

(5)  Peavine  hay  for  roughage. 

(6)  Twice  daily. 

(8)  Fed  16  pounds  grain,  up  to  two  years  ago;  since  then, 

8  pounds. 

(9)  Economy  very  great.    Could  not  sell  molasses  before. 

Sell  to  ourselves  now.   Use  one-half  of  crop  for  feed. 
(10)    We  save  from  two  to  three  mules  each  year!    No  more 
sick  mules.  No  colic  at  all— the  curse  of  a  sugar  planter. 
Credit  molasses  with  3  mules  in  72  per  year. 

SUPPLEMENTARY  REMARKS. 

Would  not  be  without  molasses  now  under  any  conditions. 
No  use  to  feed  it  in  a  trough  alone— never  could  get  enough  into 
the  stock.  Now  thy  have  to  eat  it  and  are  in  fine  shape ;  better 
than  when  getting  16  pounds  of  grain. 


C.  C.  Barton,  Albemarle,  La. 

(1)  Yes. 

(2)  One  hundred. 

(3)  Mixed  with  ground  corn  with  the  shuck. 

(4)  Three-quarters  of  a  gallon  daily. 

(5)  Ground  corn  and  peavine  hay. 

(6)  Twice. 

(7)  Don't  weigh. 

(8)  Changed  from  feeding  corn  and  hay  to  the  above  mixed 

feed. 

(9)  The  ground  mixed  feed  cost  two-thirds  of  what  it  cost 
to  feed  in  the  old  way. 

(10)  The  mules  are  healthier;  shed  their  hair  earlier  in  the 
Spring;  do  as  much  work  as  formerly,  and  have  less 
colic. 
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C.  S.  Matthews,  Matthews,  La. 

(1)  Yes. 

(2)  Three  hundred. 

(3)  Mixed  ration;  ground  corn  with  molasses  poured  on  it; 

also  molasses  alone  in  open  trough. 

(4)  .  One  quart  per  animal  on  the  ground  stuff,  or  as  much 

as  they  want  from  the  open  trough. 

(5)  Ground  corn,  cob  and  shuck.    Peavine  hay. 

(6)  Twice  per  day. 

(8)  Formerly  fed  corn  on  cob,  also  a  great  deal  of  oats  in 

summer ;  now  feed  ground  corn  and  molasses  and  have 
used  no  oats  this  season  as  yet. 

(9)  Since  feeding  molasses  and  grinding  our  corn  we  save 

50  per  cent,  on  corn. 
(JO)    Health  first  class.    Capacity  for  work  splendid. 

SUPPLEMENTARY  REMARKS. 

Would  advise  all  stock  feeders  to  use  ground  food  and  give 
all  the  molasses  the  animals  will  eat.  They  will  stop  when  they 
get  enough. 


McCall  Bros.  Pltg.  and  Mfg.  Co.,  Ltd.,  McCall,  La. 
Yes. 

One  hundred. 

Mixed  with  ground  corn,  cob  and  shuck. 
Five  quarts  of  molasses  to  each  animal  per  day,  or,  15 
pounds. 

Corn  only.  Peavine  hay,  grass  and  alfalfa  hay  in  season. 
Noon  and  night. 

Twenty-three  pounds.    What  hay  they  can  eat. 
No  change. 

Saving  of  25  per  cent,  in  cost  of  feed. 
Health,working  capacity  and  general  condition  as  good 
as  ever. 

SUPPLEMENTARY  REMARKS. 

Mixed  grain  and  molasses  feeding  seems  a  healthier  feed, 
when  feeding  first  quality  grain,  than  when  feeding  solid  grain. 
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H.  C.  Warmoth,  Lawrence,  La. 

(1)  Yes. 

(2)  Two  hundred  and  twenty  head. 

(3)  Mix  the  molasses  with  ground  corn,  cob  and  shuck,  and 

pour  it  on  top  of  a  box  full  of  uncut  hay. 

(4)  About  18  pounds  each  per  day. 

(5)  Nothing  but  corn  and  hay. 

(6)  Twice  daily. 

(7)  Ten  pounds  ground  "corn,  cob  and  shuck;  18  pounds  of 

molasses.    All  the  hay  they  will  eat. 

(8)  Have  been  feeding  as  above  for  one  year  only. 

(9)  Think  we  save  about  half  the  cost  of  feeding. 

(10)    We  have  no  sick  mules  from  colic,  or  other  diseases,  com- 
mon to  animals. 

SUPPLEMENTARY  REMARKS. 

"We  want  to  get  as  much  molasses  into  the  mules  as  they  will 


J.  Supple  Sons  Pltg.  Co.,  Ltd.,  Bayou  Goula,  La. 
Yes. 
Ninety. 

Feed  the  molasses  thoroughly  mixed  with  ground  corn, 

cob  and  shuck. 
About  1  quart  of  molasses  to  2  quarts  of  crushed  corn. 
Crushed  corn.    All  the  hay  (peavine)  they  will  eat. 

Later,  alfalfa  and  green  oats. 
Noon  and  night. 

Three  pounds  molasses;  weight  of  grain  not  given.  All 

the  hay  mules  can  eat. 
Been  feeding  crushed  corn  and  molasses  for  two  years. 

Previously  fed  ear  corn  in  shuck. 
Reduction  in  feed  bill  from  15  to  20  per  cent. 
Have  found,  the  general  condition  of  mules  very  much 
bettered.    They  are  in  nice  shape ;  better  able  to  stand 
hard  work  and  have  had  very  few  mules  sick  with  colic. 

SUPPLEMENTARY  REMARKS. 

Am  well  pleased  with  our  way  of  feeding  molasses  and 
crushed  feed. 


t^ike. 


(1) 
(2) 
(3) 

(4) 
(5) 

(6) 
(7) 

(8) 


(9) 
00) 
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Charlton  R.  Beattie,  Thibodaiix,  La. 

(1)  Yes. 

(2)  Eighty-five  head. 

(3)  Pour  molasses  over  ground  corn,  with  which,  at  times, 

is  mixed  rice  bran  and  cotton  seed  meal. 

(4)  Twelve  pounds  per  day  to  each  animal. 

(5)  Corn.    Peavine  hay,  principally,  with  fresh  crop  of  al- 

falfa as  it  is  cut  in  the  field. 

(6)  Three  times. 

(7)  Twenty  pounds  to  30  pounds.    12  pounds. 

(8)  Yes;  have  commenced  the  feeding  of  molasses,  and  have 

tried  to  adopt  a  more  balanced  ration. 

(9)  Very  economical,  costing  only  a  fraction  per  pound  of 

its  equivalent  in  grain. 
(10)    Have  been  fortunate  in  having  little  loss  from  disease 
in  last  few  years,  and,  speaking  generally,  the  mules 
have  kept  in  excellent  eondtion. 


The  Trosclair  and  Robichaud  Co.,  Ltd.,  Thibodaux,  La. 

(1)  Yes. 

(2)  About  150  head. 

(3)  Mixed  with  crushed  corn. 

(5)  Sometimes  use  rice  bran.    Peavine  hay;  later,  alfalfa. 

(6)  Twice. 

(7)  About  a  regular  water-bucketful  (2  1-2  gallons)  each  per 

meal.    All  the  hay  they  can  consume  at  night. 

(8)  Used  to  feed  dry  corn  and  peavine  hay  alone,  cutting 

each  ear  in  about  three  pieces;  now  we  grind  corn;. cob 
and  shucks. 

(9)  Save  fully  one-third  of  our  corn,  thereby  allowing  us  to 

make  all  the  feed  needed  on  the  plantation. 
(10)    Mules  are  in  better  health;  keep  fat,  and  are  as  strong, 
if  not  stronger,  than  when  we  fed  the  old  way. 


V.  and  J.  A.  Berthelot,  Hohen  Solms,  La. 

(1)  Yes. 

(2)  Two  hundred  -and  twenty-five  head. 

(3)  Mixed  ration. 

(4)  Five  pounds  twice  per  day. 
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(5)  Crushed  corn.    All  peavine  hay  they  want;  later,  alfalfa 

and  sorghum. 

(6)  Twice  per  day — thrice  during  grinding  season. 

(7)  Sixteen  pounds.    All  the  hay  they  can  eat. 

(8)  Crushing  of  corn  and  feeding  molasses. 

(9)  Saving  of  about  20  per  cent,  of  grain. 

(10)  General  condition  and  health  much  improved. 


Miles  Planting  Co.,  Burnside,  La. 

(1)  Yes. 

(2)  Four  hundred  and  fifty  head. 

(3)  As  an  ingredient,  by  having  it  poured  on  the  grain  feed 

in  the  feed  troughs. 

(4)  One  gallon  (12  lbs.)  per  head  per  day,  which  is  all  con- 

sumed. 

(5)  Ear  corn.    Pea  vine  hay  and  alfalfa, 

(6)  Three  times. 

(7)  Twenty  pounds.    10  pounds. 

(8)  Change  to  the  use  of  final  molasses,  started  in  1903. 

(9)  About  one-third  is  saved  in  cost  over  the  original  system 

in  feeding  without  molasses. 
(10)    The  capacity  for  work  is  as  efficient  as  ever.   The  absence 
of  colic  is  very  noticeable  among  our  mules. 


John  Dymond,  Belair,  La. 

(1)  Yes. 

(2)  Eighty  head. 

(3)  Both  ways;  in  a  few  shallow  tanks,  and  also  mixed  with 

cut  hay.    The  mules  prefer  the  latter. 

(4)  Average  consumption  per  day,  15  pounds  per  mule. 

(5)  Corn  or  oats.    Bermuda  grass  hay. 

(6)  Twice,  ordinarily— noon  and  all  night.   In  May  and  June, 

a  special  feed  in  morning. 

(7)  Twenty-two  pounds.    10  pounds. 

(8)  No  change,  except  to  combine  molasses  with  cut  hay. 

(9)  An  economy  of  two-thirds  of  ordinary  cost. 

(10)    In  better  condition  than  ever  before,  because  of  the 
greater  food  supply  and  the  special  effect  of  molasses. 
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The  J.  M.  Burguieres  Co.,  Ltd.,  New  Orleans,  La. 

(1)  Yes. 

(2)  Some  200  head. 

(3)  Molasses  placed  in  a  tank  where  the  mules  eat  of  it  at  will. 

(4)  Twelve  pounds  per  day. 

(5)  Corn,  oats,  rice  bran,  cotton  seed  meal.    Peavine  hay. 

(6)  Twice. 

(8)  Instead  of  all  corn  and  peavine  hay,  we  now  feed  corn, 

oats,  rice  bran,  molasses,  cotton  seed  meal,  peavine  hay, 
sorghum  and  alfalfa. 

(9)  One  of  the  best  feeds,  being  cheap,  and  materially  re- 

duces quantity  of  other  feeds. 
(10)    Mules  in  better  shape;  able  to  do  more  work,  and  per- 
centage of  sickness  and  death  materially  reduced. 

SUPPLEMENTARY  REMARKS. 

Molasses  as  a  mule  feed  is  indispensable. 


The  Rose  Hill  Sugar  Co.,  Abbeville,  La. 

(1)  Yes. 

(2)  Seventy-eight  head. 

(3)  Mixed  ration;  spread  on  the  ear  corn  in  trough. 

(4)  Approximately  3  pounds  per  mule  daily. 

(5)  Ear  corn  in  shuck,  chopped  or  ground.   Peavine  hay  and 

second  crop  rice. 

(6)  Noon  and  at  sundown. 

(7)  Twenty-seven  pounds,  including  cob   and  shuck.  10 

pounds  of  hay. 

(8)  Practically  no  change. 

(9)  Saving  of  20  to  40  per  cent,  in  cost  of  feed.   Average  of 

27  per  cent,  saved  on  the  Company's  three  plantations. 
(10)    Have  never  used  a  ''balanced   ration''  systematically. 

Have  been  feeding  molasses  almost  continuously  since 
1884,  and  have  always  had  healthy  stock,  ready  and 
able  to  work  at  all  times. 

SUPPLEMENTARY  REMARKS. 

We  never  allow  our  stock  to  pasture.  Keep  them  constantly 
i.:i  lot,  when  not  at  work,  to  avoid,  as  far  as  possible,  eharbon, 
which  is  frequently  prevalent  in  this  vicinity.  Approximate 
eost  per  head  per  day  is  19  3-4  cents. 
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H.  G.  Morgan,  St.  Rose,  La. 

(1)  Yes. 

(2)  Fifty  head.  •  •  / 

(3)  Molasses  mixed  with  ground  corn. 

(4)  Twelve  pounds. 

(5)  Ground  corn.    Peavine  hay. 

(6)  Three  times. 

(7)  About  25  pounds.    6  pounds  peavine  hay. 

(8)  Originally  fed  oats  or  ear  corn.    Introduced  molasses 

feeding  about  two  years  ago. 

(9)  Simply  marvellous.    Fully  40  per  cent,  saving,  if  not 

more. 

(10)    Stock  in  splendid  condition  at  all  times. 

SUPPLEMENTARY  REMARKS. 

"We  feel  that  we  have  one  of  the  best  molasses  feed  systems 
i»i  plantation  practice.  Our  stables  are  specially  arranged  for 
snr^-h  feeding. 


G.  B.  Reuss,  Hohen  Solms,  La. 

(1)  Yes. 

(2)  One  hundred  and  sixty  head. 

(3)  Mixed  ration.    Ground  corn  with  shuck  and  cob,  a  small 

quantity  of  rice  bran,  and  all  the  molasses  that  same 
will  absorb. 

(4)  Eighteen  pounds  per  day,  per  head. 

(5)  Ground  corn,  cob  and  shuck,  rice  bran.    Peavine  hay 

ad  lib. 

(6)  Twice. 

(7)  Eighteen  pounds  molasses  plus  the  grain.    Hay  (?) 

(8)  System  inaugurated  about  four  or  five  years  ago,  with 

no  material  change  since  then,  with  the  possible  excep- 
tion of  an  increase  in  the  amount  of  molasses. 

(9)  Very  satisfactory. 

(10)    Mules  are  in  excellent  condition.    Work  six  full  days 
each  week. 
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John  R.  Todd,  Foster,  La. 

.  (1)  Yes. 

(2)  One  hundred  and  sixty  head. 

-  (3)  Fed  by  itself,  and  kept  in  open  vessels. 

(4)  Mules  eat  all  they  want. 

(5)  Corn,  oats  and  cotton  seed  meal.  Peavino  hay. 
{6)  Twice. 

(8)  No  change. 

(9)  Saves  about  25  per  cent,  of  the  grain. 
(10)  Health  good. 


Judge  Emile  Rost,  St.  Rose,  La. 

(1)  Yes. 

(2)  Fifty-five. 

(3)  As  a  mixed  ration. 

(4)  Three  pounds  to  6  pounds,  according  to  appetite  of 

animal. 

(5)  Oats,  bran  and  corn.    Peavine  hay. 

(6)  Twice. 

(7)  Sixteen  pounds.    20  pounds.. 

(8)  Only  in  the  use  of  molasses. 

(9)  A  saving  of  30  to  40  per  cent.  ^ 

(10)    Have  only  been  feeding  molasses  about  nine  months  and 
find  stock  keep  up  well  at  the  same  rate  of  work. 


T.  H.  Roger,  Thibodaux,  La. 

(1)  Yes. 

(2)  One  hundred  and  nineteen  head. 

(3)  Mixed  with  ground  corn. 

(4)  About  12  pounds  per  head  per  day. 

(5)  Ground  corn  and  cotton  seed  meal.    Peavine  hay. 

(6)  Noon  and  night. 

(7)  Not  stated. 

(8)  Used  to  feed  with  whole  corn  and  peavine  hay. 

(9)  About  25  per  cent. 

(^0)    Mules  are  greatly  improved,  and  now  keep  healthy  and 
in  fine  condition. 
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Cambon  Bros.,  Boudreaux,  La 

(1)  Yes. 

(2)  Thirty  head. 

(3)  Mixed  with  chopped  corn. 

(4)  Eight  pounds  per  head  per  day. 

(5)  Corn.    Peavine  hay. 

(6)  Noon  and  night. 

(7)  Sixteen  pounds.    8  to  10  pounds. 

(8)  No  change 
(9) 


(10) 


Reduces  concentrates  to  two  pounds  less  each  feed  and 

facilitates  digestion. 
In  much  better  condition  and  capable  of  standing  more 
work. 


?-  Glencoe,  La. 

(1)  Sometimes. 

(2)  About  100  head. 

(3)  Both  separately  and  sprinkled  on  top  of  other  food. 

(4)  From  one  to  three  pounds  twice  daily. 

(5)  Corn,  bran,  cotton  seed  meal,  Atlas  feed.    Peavine  and 

crabgrass  hay  and  cotton  seed  hulls. 

(6)  Noon  and  night. 

(7)  About  17  pounds.  Doubtful. 

(8)  Very  little  economy;  it  tends  to  whet  the  appetite. 
(10)    Believe  it  lessens  the  liability  to  colic  and  acts  as  a  gentle 

laxative. 

SUPPLEMENTARY  REMARKS. 

Consider  that  molasses  has  about  the  same  effect  as  early 
green  feed— not  a  great  amount  of  nutriment,  but  an  appetizer. 

Westover  Pltg.  Co.,  Ltd.,  Lobdell,  La. 

(1)  Yes;  for  about  18  months. 

(2)  About  85  head. 

(3)  Mixed  with  grain  in  troughs. 

(4)  About  14  pounds  per  head  per  day. 

(5)  Crashed  corn  and  cob,  cotton  seed  meal.    Peavine,  crab- 

grass,  alfalfa  and  timothy. 

(6)  Twice. 

(7)  Twenty-seven  pounds.    10  pounds. 
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(8)  Used  to  feed  with  corn  raised  on  plantation  and  gave 
them  all  they  would  eat  as  long  as  it  lasted.  Then  fed 
oats  after  corn  gave  out. 
(-9)  It  curtails  the  feed  expense  from  25  to  40  per  cent: 
(10)  We  do  not  have  the  colic  since  adopting  our  present  sys- 
tem. As  to  capacity  for  work,  cannot  say  that  we  have 
noticed  any  great  difference. 


Dr.  C.  P.  Wilkinson,  Jesuit  Bend,  La. 

(1)  Have  done  so. 

(2)  Twenty-five  head. 

(3)  Mixed. 

(4)  About  6  pounds  per  head  per  day. 

(5)  Corn,  oats,  and  rice  polish.   Bermuda  and  crabgra^,  pea- 

vines  and  cane  tops. 

(6)  Three. 

(9)  Not  carefully  investigated. 

SUPPLEMENTARY  REMARKS. 

The  dynamic  stimulus  of  increased  muscular  force  may  be 
the  most  valuable  feature  of  molasses  feeding. 


Dugas  and  LeBlanc,  Paincourtville,  La. 

(1)  .  Yes. 

(2)  Forty-eight. 

(3)  Mixed  with  ground  corn,  cob  and  shucks. 

(4)  About  12  pounds  per  head  per  day. 

(5)  Crushed  corn,  etc.    Peavine  hay. 

(6)  Noon  and  night. 

(7)  Twenty-two  pounds.    12  pounds. 

(8)  We  have  changed  on  to  crushed  corn  and  molasses  since 

January,  1904. 

(9)  Molasses  and  crushed  corn,  as  fed  now,  saves  about  25 

per  cent,  of  our  feed. 
(10)    Our  mules  are  in  better  health  than  befoie.    Their  ca- 
pacity for  work  has  not  changed. 
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E.  Cherbonnier,  Colomb,  La. 

Yes. 

Sixty  mules  and  horses. 

Animals  eat  what  they  want  out  of  open  troughs. 

Have  not  kept  account. 

Corn  and  oats.    Peavine  hay. 

Roughage  not  Aveighed. 

No  change. 

Cannot  say. 

Stock  seem  to  be  doing  all  right  with  feed  as  given. 

Oak  Lawn  Sugar  Co.,  Ltd.,  L*ish  Bend,  La. 
Yes. 

One  hundred  and  eighty  head. 
Mixed  ration. 

Nine  pounds  per  head  per  day. 

Cotton  seed  meal,  ground  corn.    Hay  (peavine  ?) 

Twice. 

Nineteen  pounds.    13  pounds. 

Used  molasses  on  hay  for  two  years,  afterwards  on 
ground  corn. 

Using  one-third  less  grain  than  formerly,  and  expect  to 
reduce  it  to  one-half. 

Very  much  healthier,  seldom  having  a  case  of  colic.  Gen- 
eral health  and  condition  of  stock  much  improved. 


Stanton  Plantation  (Millikin  and  Farwell),  Algiers,  La.  ^ 

(1)  Yes. 

(2)  One  hundred  and  seventy-seven  head. 

(3)  Mixed  with  oats. 

(4)  Twelve  pounds  per  head  per  day. 

(5)  Oats.    Hay  (peavine  ?) 

(6)  Twice.    During  grinding  season,  thrice. 

(7)  Twenty  pounds.    14  pounds. 

(8)  No  change. 

(9)  Saving  of  $6,000.00  per  annum. 
(10)  Good. 

,  SUPPLEMENTARY  REMARKS. 

Each  mule  is  fed  in  separate  stall.  Stable  is  arrargod  so 
that  troughs  may  be  washed  out,  when  nece&.sary,  with  piping 
and  hose. 
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J.  J.  Jacobs,  Convent,  L  i 

.  (1)  Yes. 

(2)  Eighty-two  head. 

(3)  Mixed  ration. 

(4)  A  fraction  over  21  pounds  per  head  per  day. 

(5)  Corn,  cob  and  shucks.  Alfalfa. 

(6)  Twice. 

(7)  29.19  pounds.    16.70  pounds. 

(8)  Prior  to  two  years  ago,  was  accustomed  to  feed  corn  or 

oats  and  hay,  with  molasses  loose  in  a  trough  where 
mules  had  free  access. 

(9)  Eeduced  feed  bill  over  50  per  cent. 

(10)  My  stock  have  never  been  in  healthier  condition;  more 
muscular;  full  of  life  and  less  susceptible  of  getting 
sick.  I  haven't  lost  a  single  mule  in  the  last  two  years, 
and  very  seldom,  if  ever,  hear  of  a  case  of  colic. 

SUPPLEMENTARY  REMARKS. 

The  above  ration  is  given  to  the  mules  during  the  heavy 
working  season.  On  Sundays  and  on  rainy  days  during  the 
working  season,  when  the  mules  are  not  at  work,  we  eliminate 
grain  entirely  and  give  per  mule,  per  day,  about  15  pounds  of 
molasses  and  15  pounds  of  alfalfa  hay.  When  the  stock  do  light 
v/ork,  after  the  crop  is  laid  by,  or  after  grinding,  for  a  month 
or  two,  the  molasses  and  alfalfa  hay  constitute  their  daily  ration. 


John  Hill,  Port  Allen,  La. 

(1)  Feed  a  good  grade  of  molasses,  as  we  do  not  make  black- 

strap. 

(2)  About  120  head. 

(3)  By  itself.    Place  in  large  narrow  coolers  and  let  mules 

eat  as  they  want. 

(4)  About  9  pounds  per  head  per  day. 

(5)  Home-raised  corn;  otherwise,  ground  corn  and  oats.  Pea- 

vine  or  choice  timothy  hay. 

(6)  No6n  and  night. 

(7)  Sixteen  pounds.    About  10  pounds. 

(8)  No  change. 

(9)  Not  stated. 

(10)    It  keeps  the  mules  in  a  much  better  condition.  Certainly 
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believe  in  feeding  molasses  to  mules,  as  I  think  it  en- 
ables them  to  stand  the  summer  better,  retaining 
weight,  and  they  do  better  work. 

SUPPLEMENTARY  REMARKS. 

Even  feeding  molasses  in  a  crude  way,  as  I  do,  I  consider 
one  pound  of  it  to  be  worth  very  much  more  than  a  pound  of 
any  kind  of  grain. 


E.  B.  LaPice,  Lauderdale,  La. 

(1)  Yes. 

(2)  Fifty-two  head. 

(3)  Mixed  ration. 

(4)  Seven  pounds  per  head  per  day. 

(5)  Ground  corn,  cob  and  shucks.  Alfalfa. 

(6)  Noon  and  night. 

(7)  Twenty-seven  pounds.    10  pounds. 

(8)  Yes;  we  grind  feed,  making  the  molasses  more  available. 

(9)  Ten  per  cent,  saving;  with  alfalfa,  greater. 

(10)  Very  good  health;  work  well;  general  condition  good. 

SUPPLEMENTARY  REMARKS. 

When  possible,  feed  three  times  a  day.  Alfalfa  and  molasses 
a  great  help. 


J.  A.  Provost,  Jeanerette,  La. 

(1)  Yes. 

(2)  Sixty  head. 

(3)  Alone,  and  placed  on  corn. 

(4)  About  6  pounds  per  mule  per  day. 

(5)  Corn.    Peavine  hay. 

(6)  Noon  and  night.    Double  ration  at  night. 

(7)  Do  not  keep  account  per  pound. 

(8)  No  change. 

(9)  Find  economy  is  great,  as  the  mules  don't  eat  so  muck 

corn  nor  hay. 

(TO)    Health  is  good,  and  the  animals  work  with  courage. 
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Smedes  Bros.,  Cade,  La. 

Yes. 

Thirty-five  mules  and  horses. 

By  itself,  and  mixed  with  ground  corn,  cob  and  shucks. 
About  12  pounds. 

Ground  corn,  cob  and  shucks,  rice  bran.    Roughage  not 

stated. 
Thrice. 

No  change.    Have  been  feeding  molasses  for  past  10  or 

12  years. 
Saves  about  one-third  in  corn. 
Since  feeding  molasses  have  had  less  colic. 

SUPPLEMENTARY  REMARKS. 

We  feed  everything,  except  chickens,  on  molasses. 


W.  J.  Young,  Centerville,  La. 

Ye3. 

AboLb  18  head. 

Mixed  ration. 

About  3  pounds. 

Oats  and  bran.    Timothy  hay. 

Morning  and  night. 

Find  economy  considerable. 

Working  capacity  increased,  and  the  animals  keep  in 
better  condition. 


Henderson  Barkley,  Luling,  La, 

(1)  Yes;  both  to  mules,  horses  and  cows. 

(2)  One  hundred  and  fifty  mules,  bout  8  horses  and  4  cows. 

(3)  Mixed  ration. 

(4)  About  9  or  10  pounds. 

(5)  Crushed  coriij  cob  and  shucks.  Peavine  hay,  young  corn 

forage,  sorghum,  and  grass  hay.  . 

(6)  Twice. 

(7)  Concentrates  (?).   Feed  all  the  hay  mules  will  consume. 

(8)  Prevously  fed  on  corn,  or  oats.    Have  been  feedng  as 

above  for  eighteen  months. 

(9)  Above  speaks  for  itself. 

(10)    Mules  in  better  condition  than  ever. 


(1) 

(2) 
(3) 
(4) 
(5) 

(6) 
(8) 

(9) 
(10) 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(9) 
(10) 
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John  D.  Minor,  Houma,  La. 

(1)  Yes;  for  four  or  five  years. 

(2)  All  of  stock,  viz.,  300  mnles  and  horses,  20  cows,  75  sheep. 

(3)  Mixed  ration. 

(4)  Seven  to  eight  and  a  half  pounds  per  day. 

(5)  Corn  and  cob  meal,  cotton  seed  meal,  sometimes  rice  or 

wheat  bran.  Cut  shucks,  peavine  hay,  sometimes  al- 
falfa, sorghum  and  cut  cane-tops. 

(6)  Noon  and  evening. 

(7)  Seventeen  to  23  pounds.   16  to  20  pounds. 

(8)  Have  stopped  buying  oats  entirely,  and  feed  as  above. 

(9)  Saving  over  oats  from  one-third  to  two-thirds,  according 

to  price  of  materials  and  comparative  cost  of  oats. 
(10)    Our  stock  have  shown  a  marked  improvement  in  every 
way,  viz.,  general  health,  power  to  do  work,  and  in 
looks. 

J.  M.  McBride,  Houma,  La. 
(1)    "I  feed  my  mules  one  gallon  of  molasses  spread  on  their 
corn  of  my  own  raising.** 


In  transcribing  the  above  replies  there  may  be  one  or  two 
slight  discrepancies,  as  our  correspondents  did  not,  m  every 
case,  adhere  rigidly  to  the  details  of  some  of  the  questions.  If 
any  errors  there  be,  however,  we  believe  they  are  of  but  minor 
importance  and  do  not  materially  affect  the  results  as  quoted. 

In  summarizng,  we  may  state  that  the  replies  represent  what 
i.  being  done,  in  the  matter  of  feeding  blackstrap  molasses,  on 
forty-seven  estates  in  the  sugar  belt  of  the  State.  Some  planters 
think  that  molasses  has  ''no  nutritive  value,  but  that  it  merely 
entices  the  animals  to  consume  more  of  other  materials  with 
which  it  may  be  mixed,  by  rendering  them  more  palatable. 
Still  others  who  think  that  it  is  not  of  sufficient  "solidity"  upon 
which  to  expect  the  animals  to  perform  hard  work,  and  should, 
therefore,  under  such  conditions,  be  replaced,  to  some  extent,  by 
-  more  solid  and  bulky  food.  Some  feed  molasses  as  an  mgre- 
dient  of  a  mixed  ration;  others,  by  itself,  ad  libitum,  m  an  opea 
receptacle;  while  still  others  adopt  both  methods. 
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Quite  a  few  know  the  exact  amount  each  animal  consumes 
per  day,  as  well  as  the  other  ingredients  of  the  mixed  ration, 
and  can,  therefore  make  a  close  computation  as  to  the  cost  of 
feed;  while  a  considerable  number  make  guess  work  of  it,  and 
have  no  accurate  conception  of  the  amount  utilized  by  the  stock. 
Some  feed  molasses  to  all  of  the  different  varieties  of  domestic 
animals  on  their  places,  except  chickens. 

The  fewer  number  of  planters  feed  their  animals  three 
times  per  day;  the  majority  twice. 

The  consumption  of  molasses,  per  head,  per  day,  on  forty - 
seven  sugar  estates,  at  the  time  the  replies  were  sent  in  (during 
April,  1905),  averaged  just  about  ten  pounds;  the  range  being 
from  two  to  three  pounds  to  a  fraction  over  tvv^enty-one  pounds. 
The  very  great  majority  concede  to  a  considerable  saving  in  the 
cost  of  the  feed  bills,  ranging  from  10  p^r  cent,  to  50  per  cent, 
or  more ;  and  all  seem  to  refer  to  the  marked  diminution  in  the 
number  of  cases  of  dietetic  ailments,  such  as  colic,  etc.,  and  the 
health,  and,  therefore,  the  capacity  of  the  animals  for  work  being 
very  much  improved;  all  of  which  should  certainly  be  taken 
into  consideration  when  estimating  results  from  the  standpoint 
of  economy. 

There  can  be  no  reasonable  doubt,  we  think,  that  the  salu- 
tary results  obtained  from  the  feeding  of  molasses,  exhibited 
iu  the  improved  condition  of  the  animals  and  their  freedom 
from  indigestion,  colic,  etc.,  likewise  the  great  reduction  in  the 
number  of  fatalities,  is  due  to  its  almost  perfect  digestibility, 
and  having  to  depend  but  little,  if  at  all,  on  preparation  before 
reaching  the  true  digestive  organs — the  stomach  and  intestines. 

As  to  the  quantity  of  molasses  fed  to  the  animal,  that  should 
depend,  of  course,  upon  the  carbohydrate  constituents  of  the 
other  materials,  in  order  to  have  the  digestible  nutrients  ap- 
proximately balanced. 

Being  the  cheapest  source  from  which  to  obtain  digestible 
corbohydrates,  however,  and  being  in  such  readily  digestible 
form,  it  would  seem  economy  to  supply  the  sugar-constituents  of 
the  food  chiefly  through  molasses.  But,  there  is  not  any  economy 
in  giving  an  over-supply  simply  because  it  is  cheap  and  the  ani- 
nial  will  eat  it.  Wolff,  the  great  German,  to  whom  we  are  so 
much  indebted  for  information  on  animal  nutrition,  states,  that 
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the  addition  of  starch  or  sugar  (they  have  the  same  chemical 
composition)  to  a  diet  of  hay  or  straw,  if  it  exceeds  10  per  cent, 
of  the  dry  fodder,  decreases  its  digestibility,  particularly  of  the 
albuminoids  (protein).  Henc^  we  are  shown  the  necessity  for 
fcods  being  properly  balanced  in  their  digestible  nutrients  to 
prevent  the  depressing  effect  of  a  large  amount  of  carbohy- 
drates on  the  digestion  of  protein— the  nitrogenous  element  of 
the  food. 

With  the  evidence  before  us,  gathered  from  the  experiences 
of  a  number  of  sugar  planters  who  have  now  used  molasses  for 
some  time,  we  cannot  but  claim  for  it  a  very  high  feeding  value. 
But,  by  itself,  it  is  not,  of  course,  a  perfect  food,  as  it  contains 
only  one,  we  may  say,  of  the  important  elements  of  nutrition. 
It  is  a  valuable  food  for  at  least  three  good  reasons:  (1)  It  is 
the  cheapest  source  we  have,  at  present,  at  least,  of  the  carbohy- 
drate-nutrient, viz.,  sugar;  (2)  It  is  extremely  rich  in  carbo- 
hydrates, containing  in  the  case  of  mill  (blackstrap)  molasses. 
ai30ut  65  per  cent.;  (3)  The  complete  digestibility  (about  100 
per  cent.)  of  its  contained  carbohydrates. 

And,  we  are  of  the  opinion  that  the  marked  success  which 
has  attended  its  adoption,  is  almost  entirely  due  to  the  readiness 
with  which  it  can  be  absorbed  into  the  circulation  of  the  animal. 

It  may  have  been  observed  from  the  replies,  that,  on  two 
or  three  of  the  plantations,  the  mules  were  given  green  cane- 
tops  as  roughage.  With  regard  to  this,  we  will  quote  the  ration 
(including  green  cane-tops)  so  successfully  fed  on  the  Fiji  sugar 
estates,  previously  referred  to,  and  allow  the  feeder  to  use  his 
own  judgment  in  the  matter: 

Pounds. 

''Molasses   1^ 

Wheat  bran   ^ 

Com    4 

Cane-tops— as  much  as  the  animals  could  eat.  The  molasses 
v-ere  mixed  with  the  bran  and  chopped  cane-tops.'* 

This  per  diem  ration,  as  before  stated,  was  fed  to  horses 
averaging  1.270  pounds  in  weis:ht.  The  following  is  its  compo- 
sition per  day  and  per  1,000  pounds  live  weight. 
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DigestibleProtein 


Digestible  Carbohydrates 
(including  fat) 


lbs. 
1.13 


lbs. 
13.31 


Nutritive  ration 


1:11.8, 


The  above  ratio  is  much  wider  than  the  standard  for  this 
class  of  animal,  but,  so  far  as  the  Fijian  experience  goes,  the 
horses  receiving  this  ration  improved,  both  in  health  and  in 
working  condition. 

Molasses  being  such  a  highly  carbonaceous  concentrated 
food,  a  roughage  to  feed  with,  and  balance  it,  should  be,  more 
or  less,  highly  nitrogenous.  The  majority  of  our  sugar  planters 
have  two  very  valuable  roughages  of  the  latter  class,  viz.,  pea- 
vine  hay  and  alfalfa  hay,  both  of  them  being  what  is  termed 
complementary  to  the  molasses,  on  account  of  their  nitrogenous 
character.  Our  chief  object  in  calling  attention  to  this  fact 
here,  is,  to  suggest  the  importance  of  care  in  the  production  of 
tteFC  two  crops,  so  as  to  secure  them  in  the  best  possible  condi- 
tion to  be  used  as  a  feeding  material,  as  either  of  them,  when 
damaged,  not  only  loses  in  nutritive  value,  but  becomes  danger- 
oue  to  the  health  of  the  stock.  And,  besides,  when  not  harvested 
at  the  proper  time,  is  not  nearly  so  nutritious,  and,  consequently, 
much  reduced  in  value  as  a  food  stuff. 


The  Experiment  Station  is  frequently  asked  regarding  the 
valuation  of  feed  stuffs  by  "units;"  or,  in  other  words, 
to  place  a  standard  value  upon  the  ''unit"  of  each  of  the  three 
principal  nutrients,  as  is  done  in  the  case  of  commercial  fer- 
tilizers. This,  however,  is  a  difficult  matter,  if  not  impossible, 
as  the  questions  of  condition,  palatability  and  digestibility  enter 
into  the  feed  stuff  problem,  whereas,  the  latter  two  factors, 
especially,  do  not  affect  that  of  the  fertilizer.  For  instance,  a 
rancid  rice  bran  may  analyze  as  high  as  a  fresh  sample,  yet  its 
composition  would  not  offset  its  rancidity  for  feeding  purposes. 
A  spoiled  cotton  seed  meal  has  no  value  as  a  feed  stuff,  although 
it  may  contain  40  per  cent,  protein  by  analysis.  The  factor  of 
condition  or  palatability  makes  little  or  no  difference,  hoAvever, 
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when  computing  the  value  of  cotton  seed  meal  as  a  fertilizer. 

Again,  as  Prof.  W.  H.  Jordan  puts  it:  ''The  dry  matter 
ol  stock  foods  is  made  up  of  ash,  protein,  carbohydrates  and 
fats.    We  practically  ignore  the  ash  and  base  the  value  of  a 
given  food  upon  the  other  three  classes  of  compounds,  which 
are  the  same  in  number  as  the  three  useful  ingredients  of  mixed 
fertilizers.    Nov/,  if  we  could  find  in  the  market  a  stock  food 
supplying  only  a  single  ingredient,  as  is  the  case  with  fertilizers, 
we  could  from  its  composition  and  market  price  determine  the 
cost  of  this  ingredient.    As  a  rule,  however,  these  classes  of 
nutritents  must  be  bought  in  a  mixed  condition.    All  commer^ 
cial  stock  foods,  except,  perhaps,  one  waste  product  from  sugar 
production,  are  mixtures  in  varying  proportions  of  protein, 
carbohydrates  and  fats.    When  we  buy  one  we  buy  all  three. 
Protein,  starch,  sugar  or  oils  as  found  in  commerce  have  become, 
through  the  necessary  process  of  separation,  too  costly  to  be  con- 
sidered for  stock-feeding  purposes,  and  their  prices  in  these 
fcrms  are  not  a  proper  basis  of  calculation."    It  will  be  seen, 
therefore,  that  the  problem  is  a  difficult  one  to  deal  with,  and, 
so  far,  has  not  been  satisfactorily  solved. 

A  stock  food  to  be  of  any  value  at  all  must  be  sound, 
palatable  and  digestible,  no  matter  what  its  chemical  composi- 
tion may  be. 


The  writer  desires  to  acknowledge  valuable  assistance  rend- 
ered by  Mr.  R.  C.  Holtzclaw,  assistant  chemist  of  the  Station, 
in  connection  with  the  tabulated  work  in  this  btilletin. 
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Louisiana  State  University  and  Agricultural 
and  Mechanical  CoUege- 


Baton  EouGE,  La.,  Sept.  1,  1906. 

Col.  Charles  Schuler  Commissioner  of  Agriculture  and  Immi- ' 
'gration  Baton  Bouge  La.: 

My  Dear  Sir— I  submit  herewith  the  results  of  analyses  of 
Commercial  Fertilizers  and  Paris  Green  made  in  the  labora- 
tories of  the  station  the  past  season,  to  be  published  as  bulletin 
No.  87  of  the  Experiment  Stations.  The  analyses  have  been 
made  by  Mr.  J.  E.  Halligan  and  his  assistants,  who  have  given 
able  and  painstaking  attention  to  every  detail  of  the  work. ,  AH 
of  the  men  engaged  in  the  laboratory  are  university  graduates, 
all  have  proven  exceptionally  competent,  and  a  high  standard 
of  accuracy  has  been  maintained. 

The  new  laboratory  has  greatly  facilitated  the  work. 

Very  respectfully,^ 

W.  K  DODSON 

Director. 


COMMERCIAL  FERTILIZERS. 


J.  E.  Halligan.* 

During  the  past  season  the  following  fertilizer  analyses 
have  been  made  at  this  laboratory : 

Complete  fertilizers   1,302 

Fertilizers  containing  phosphoric  acid  and  nitrc^gen,  not 

tankages  •  •  •  • 

Fertilizers  containing  phosphoric  acid  and  potash   54 

Acid  phosphates   

Bone  meals   123 

Tankages    ^^^^ 

Cotton  seed  meals  '   ^28 

Chemicals  

Miscellaneous.   . . .  •  •   52 


Total  analyses  


Paris  Green. 

There  were  also  73  samples  of  Paris  Green  analyzed  and  all 
were  found  to  be  above  the  guarantee  of  50  per  cent  Arsenious 
acid.  The  average  per  cent  of  Arsenious  acid  in  these  samples 
ran  55.13  per  cent. 

All  the  samples  received  in  this  laboratory  are  given  imme- 
diate attention,  and  are  analyzed  in  the  order  in  which  they 
are  received.  The  official  work  is  given  preference  and  private 
samples  are  analyzed  free  of  cliarge,  when  in  the  opinion  of  the 
Director  such  samples  are  of  benefit  to  the  planters  of  this  State. 


*With  the  assistance  of  R.  C.  Holtzclaw,  J.  A.  Hall,  A.  B. 
Joffrion  and  A.  T.  Felt. 
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The  Valuation  of  Fertilizers.  n 

We  receive  many  inquiries  regarding  the  valuation  of  com- 
mercial fertilizers.  In  computing  the  value  of  a  fertilizer  the 
following  trade  values  may  be  considered : 

Available  phosphoric  acid   5  cents 

Potash   5  cents 

Nitrogen  15  cents 

Of  course  these  values  are  not  constant,  but  are  steady 
enough  for  all  practical  purposes. 

A  fertilizer  guaranteed  10  per  cent  of  available  phosphoric 
acid,  1.50  per  cent  of  potash,  and  2.47  per  cent  of  nitrogen 


would'  be  worth  about  $18.91  per  ton. 

200  pounds  of  available  phosphoric  acid,  at-  5  cents  $10  00 

30  pounds  of  potash  at  5  cents   1  50 

49.40  pounds  of  nitrogen,  at  15  cents    7  41 


Ton  value  $18  91 


The  freight  and  cost  of  mixing  the  ingredients  to  make  the 
above  fertilizer  are  not  considered;  but  the  above  example  will 
enable  the  purchaser  to  arrive  at  some  conclusion  concerning 
the  value  of  his  fertilizer. 


Precautions. 

In  purchasing  fertilizers  be  sure  that  the  manufacturer 
has  conformed  with  the  law  and  has  tagged  his  goods  properly. 
Make  him  ' '  state  what  he  sells  and  sell  what  he  states. "  To  be 
more  explicit,  obtain  the  guarantee  of,  available  phosphoric  acid, 
potash,  and  of  nitrogen  or  ammonia. 

It  would  be  well  for  the  purchaser  not  to  let  a  high  sound- 
ing name  influence  him  in  buying  a  fertilizer.  Often  those 
fertilizers  with  the  most  tempting  names  are  very  poor.  The 
m^anufacturer  depends  often  upon  the  name  rather  than  the 
merits  to  sell  his  goods.  The  purchaser  should  pay  close  atten- 
tion to  the  guarantee  and  see  that  it  runs  up  to  the  same. 


Louisiana  Bulletin  No.  87. 


5 


Complete  Fertilizers. 

Complete  fertilizers,  sometimes  termed  compound  fertilizers, 
aie  iised  to  a  great  extent  in  Louisiana.  These  fertilizers  con- 
tain the  three  essential  elements,  viz.,  nitrogen,  phosphoric  acid 
and  potash.    They  vary  a  great  deal  in  their  composition. 

A  great  many  manufacturers  put  out  complete  fertilizers 
under  the  head  of  super  phosphates.  The  purchasers  should 
not  confuse  these  complete  fertilizers  with  other  brands  of 
super  phosphate  which  only  contain  phosphoric  acid. 

In  the  following  tables  the  guarantees  are  placed  just  above 
the  analyses  in  italics.  Those  constituents  running  below  the 
guarantee  are  printed  in  heavy  type. 


Fertilizers  Containing  Nitrogen  and  Phos- 
phoric Acid,  not  Tankage. 

Most  of  this  class  of  goods  is  used  on  the  sugar  plantations. 
There  is  so  much  potash  present  in  the  Louisiana  soils,  and 
owing  to  the  fact  that  sugar  cane  does  not  require  much  of 
this  element,  the  above  fertilizers  meet  the  requirements  of 
this  crop. 

All  samples  branded  as  Cane  Fertilizers  should  not  contain 
nitrogen  in  the  form  of  nitrates.  Dr.  Stubbs  has  ably  demon- 
strated that  nitrogen  in  this  form  is  practically  valueless  for 
sugar  cane. 


Fertilizers  Containing  Phosphoric  Acid 
and  Potash. 

Under  this  head  come  fertilizers  made  up  of  acid  phosphate 
and  potash,  and  dissolved  bone  and  potash. 

This  fertilizer  does  not  seem  to  be  in  great  demand  in  this 
State  owing  to  the  high  content  of  potash  in  the  Louisiana  soils. 
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Acid  Phosphates  and  Superphosphates- 

These  fertilizers  are  prepared  by  treating  bones  and  phos- 
phatic  rock  with  sulphuric  acid. 

It  might  be  well  to  remember  that  in  buying  acid  phos- 
phates they  are  worth  approximately  one  dollar  per  ton  for 
every  per  cent  of  available  phosphoric  acid  present;  that  is,  an 
acid  phosphate  running  14  per  cent  available  phosphoric  acid, 
would  be  worth  approximately  $14.00  per  ton.  Of  course  the 
freight  is  not  considered  in  the  above  example. 


Bone  Meals. 

These  fertilizers  should  be  bought  on  their  mechanical  con- 
dition as  well  as  on  their  guarantee.    The  same  goods  if  ground 
f  ne  will  be  more  available  to  the  plants  than  if  coarsely  ground. 
There  is  very  little  immediately  available  phosphoric  acid  in- 
bone  meals.    It  is  practically  all  insoluble. 


Tankage. 

Tankage  seems  to  be  a  very  popular  fertilizer  for  sugar 
c;inc  and  a  great  deal  is  used  in  this  State. 

This  last  year  there  was  more  tankage  sold  than  ever  before - 
A  great  number  of  tankages,  especially  those  guaranteed  6.50 
per  cent  phosphoric  acid,  and  10  per  cent  ammonia,  showed 
poor  mechanical  condition.  They  caked  up  badly  and  proved 
to  be  very  adhesive.  It  was  impossible  to  use  a  distributer  in 
applying  these  tankages  to  the  soil,  and  they  caused  a  great  deal 
of  annoyance  in  handling.  After  being  dried  they  absorbed 
moisture  on  standing,  and  resumed  their  original  caked  up 
condition. 

In  the  laboratory  we  found  a  great  deal  of  sulphuric  acid 
present  in  the  above  tankages  which  probably  contributed  to  the 
poor  mechanical  condition. 

All  tankages  are  analyzed  separately  and  given,  immediate 
attention  on  their  receipt  at  this  laboratory,  as  settlement  be- 
tween the  seller  and  purchaser  is  made  on  the  result  of  analyses. 
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Cotton  Seed  Meal. 

This  southern  by-product  is  used  a  great  deal  on  the 
Louisiana  plantations  for  fertilizing  purposes.  It  is  either  used 
alone  or  in  conjunction  with  acid  phosphate  or  other  elements, 
llany  of  the  manufacturers  are  introducing  considerable  quan- 
tities of  hulls  and  lint  in  their  meals.  This  deteiiorates  the 
value  of  the  meal  as  a  fertilizing  material.  In  the  future  the 
purchaser  should  be  sure  to  procure  this  article  on  a  strict  guar- 
antee.  He  should  not  buy  it  just  because  it  is  cotton  seed  meal. 

By  perusing  the  following  analyses  of  cotton  seed  meal, 
you  will  observe  that  they  vary  from  2.83  per  cent  nitrogen, 
which  is  equivalent  to  3.44  per  cent  ammonia,  to  7.55  per  cent 
nitrogen,-  which  is  equivalent  to  9.17  per  cent  of  ammonia.  A 
good  meal  should  run  at  lease  6.50  per  cent  of  nitrogen  which 
is  equivalent  to  7.90  per  cent  of  ammonia. 


Chemicals,  Refuse  Salts,  Etc. 

These  are  impure  chemical  salts  used  for  fertilizer  ingre- 
dients. The  principal  chemicals  under  this  head  are  nitrate 
of  soda,  muriate  of  potash,  sulphate  of  potash,  kainit,  nitrate 
©f  potash  and  ammonium  sulphate. 

There  are  a  very  few  of  the  above  chemicals  sold  in  Louis- 
iana.   Kainit  and  nitrate  of  soda  seem  to  be  the  most  popular. 
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COMPLETE 


Name  of  Brand  and  Manufacturer 


O  o3 

(I)  CO 


Arcadia  Cotton  Oil  and  Manufacturing  Co. 
Arcadia,  La. 

Cotton  Fertilizer  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 

Corn  Fertilizer  


13 


12 


Armour  &  Co., 
Chicago,  111. 

A'egetable  Grower 

King  Cotton  


Brookhaven  Fertilizer  Co., 

1 

1 

Brookhaven,  Miss. 

New  South  

1 

1 

Caddo  Fertilizer  Co. 
Shreveport,  La. 

Cotton  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 
Corn  and  Vegetable  


Average  analysis  below^  guarantee 
Average  analysis  above  guarantee 

Special  

Special  Cotton  (no  guarantee)  


Star  

Vegetable  

Caddo  sample  no  infoi-mation) 


170 
104 


43 


3 
1 

18 

1 

1 


100 
83 


16 
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FERTILIZERS 


PHOSPHORIC  ACID 


10.50 

1.75 

.50 

8.98 

4.05 

0.30 

13.33 

13.03 

1.70 

2.06 

0.41 

8.48 

4.84 

0.88 

14.20 

13.32 

1.82 

2.22 

0.50 

7.00 

3.00 

1.00 

6.83 

3.40 

1.18 

11.41 

10.23 

3.21 

3.89 

1.11 

9.00 

2.50 

5.00 

8.30 

4.28 

1.12 

13.70 

12.58 

2.20 

2.67 

2.54 

8.00 

2.00 

2.00 

7.15 

3.55 

1.18 

11.88 

10.70 

1.87 

2.27 

2.17 

5.50 

2.50 

1.00 

9.00 

8.00 

1.65 

2.00 

6.20 

3.29 

0.51 

10.00 

9.47 

1.65 

2.00 

2.38 

6.00 

2.00 

1.00 

9.00 

8.00 

2.06 

1.00 

7.22 

4.81 

0.75 

12.78 

12.03 

L82 

2.20 

1.15 

6.15 

2.75 

0.66 

9.56 

8.90 

2.18 

2.64 

1.16 

4.00 

2.00 

1.00 

7.00 

6.00 

2.90  « 

1.00 

5.17 

2.25 

0.64 

8.06 

7.42 

2.88 

3.50 

1.09 

4.38 

2.37 

0.68 

7.43 

6.75 

3.13 

3.79 

1.05 

4.00 

2.00 

1.00 

7.00 

6.00 

2.47 

7.00 

4.57 

2.14 

0.55 

7.26 

6.71 

2.79 

3.38 

3.69 

7.38 

3.03 

0.52 

10.93 

10.41 

1.74 

2.12 

0.91 

8.00 

2.00 

1.00 

11.00 

10.00 

2.00 

1.75 

7.13 

3.31 

0.79 

11.23 

10.44 

1.63 

1.96 

1.63 

6.00 

2.00 

1.00 

9.00 

8.00 

3.20 

Jf.OO 

6.50 

4.47 

0.56 

11.53 

10.97 

2.92 

3.54 

4.09 

8.00 

2.00 

1.00 

11.00 

10.00 

2.00 

1.75 

7.73 

3.29 

0.51 

11.53 

11.12 

1.84 

2.24 

0.91 

10 
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COMPLETE 


Name  of  Brand  and  Manufacturer 


Capital  Fertilizer  Co., 
Jackson,  Miss. 


Cotton  Elevator  

Fruit  and  Vegetable 
Nonpareil  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Red  Star  

Royal  Cotton 


Federal  Chemical  Co., 
Nashville,  Tenn. 


Daybreak  Fertilizer 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Gulfport  Cotton  Oil  and  Fertilizer  Co., 
Gulfport,  Miss. 


C.  S.  M.  Compound. 
C.  S.  M.  Compound. 
C.  S.  M.  Mixture  


Primo  H.  G.  Blood  and  Bone   

Primo  Raw  Bone  Superphosphate 

Average  analysis  below  guarantee 
Average  analysis  above  guarantee 

Super  phosi)h  ate  


O  cS 


k 

fH  =3  3 


pi  P<  fcJD 


37 
7 
1 

15 


16 


44 


21 


41 


21 


Clinton  Oil  and  Manufacturing  Co., 

1 

1 

Clinton,  La. 

5 

5 

Louisiana  Bulletin  No.  87. 
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FERTILIZERS 


PHOSPHORIC  ACID 

1 

Nitrogen  (N) 

Ammonia  (N  H  3) 

a 

-M 

Water 
Soluble 

-  > 

m 

O 
H 

6.50 
6.19 
3.00 
o.  oo 

6.50 
7.68 
7.87 
6.50 
7.98 
7.50 
7.95 

1.50 
o.  Uo 

1.73 

1.50 
2.67 
2.80 

■ 

3.04 

1.00 
0.54 
1.00 
0.49 

1.00 
1.88 
0.36 
1.00 
0.53 
1.00 
3.93 

9.00 
9.81 

7.00 
8.20 

9.00 
11.23 
11.03 

11.55 

10.50 
14.83 

9.27 
6.00 
7.71 

10.35 
10.67 
8.00 
11.02 

1.71 
3.00 
3.05 

i.6'.5 
1.75 
1.78 

1.71 

2.00 
2.07 

3.70 

.i.O0 
2.33 
J/. 00 
3.40 

^.00 
1.55 
2.19 
:e.oo 
1.73 

1.80 
1.57 

2.12 
2'.  17 

2.00 
2.07 

2.95 

10.90 

1.75 

2.12 

G.OO 
7  HO 

f^.OO 
2.92 

.05 
1.00 

11.22 

8.00 
10.22 

1.65 
1.54 



1.86 

-r  

2.08 

8.00 
7.08 
6.28 

3.14 
3.78 

1 

1.00 
1.73 

9.00 

1zL  Oft 

11.79 

8.00 
10.06 

1  QO 

l.oz 

i    9  no 

2  22 
2  42 

■ 

1.69 

2.33 

6.00 

2.00 

1.00 

.  8.00 

2.00 

2.00 

7.14 

2.13 

1.19 

10.46 

9.27 

1.74 

2.10 

9  "^19 

5.00 

2.00 

1.00 

1   '  8.00 

!  7.00 

2.00 

5.70 

1.75 

0.35 

\  7.80' 

7.45 

2.06 

2.50 

2.62 

2.00 

1.00 

2.00 

7.93 

3.66 

1.09 

!  12.68 

!  11.59 

.  1.85 

2.25 

2.00 

8. OP. 

2.00 

1.00 

1  11.00 

2.00 

8.46 

2.09 

2.45 

i  13.00 

10.55 

1.88 

2.27 

2.21 

6.00 

.  2.00 

1.00 

i  9.00 

<S'.  00 

2. 00 

2.00 

7.06 

4.90 

2.73 

1  14.69 

11.96 

1.66 

2.01 

1.91 

6.75 

3.06 

1.64 

j  11.45 

9.81 

i  2.10 

2.55 

2.51 

6.00 

2.00 

1.00 

9.00 

8.00 

2.00 

6.61 

2.77 

2.67 

'  12.25 

9.58 

i  1.73 

2.10 

2.37 

12 
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COMPLETE 


er  of  sa 
above 
•anteo 

er  of  sa 
below 
•antee 

Name  of  Brand  and  Manufacturer 

o  a 

^  GO 

izi  ft 

J3  ft  bX) 

ft  vjD 

Hazlehurst  Oil  Mill  and  Fertilizer  Co. 
Hazlehurst,  Miss. 

Imperial  

Imperial  

Diamond  A  


63 

59 
2 
2 


59 

4 

59 

2 

2 

Homer  Cotton  Oil  Co., 
Homer,  La. 

Claiborne  Mixture  No.  1 


Jackson  Fertilizer  Co., 
Jackson,  Miss. 

Raw  Bone  Superphosphate 
Royal  C  


Average  below  guarantee 
Average  above  guarantee 

Superphosphate  


12 


Meridian  Fertilizer  Co. 
Meridian,  Miss. 


Home  Mixture  

Southern  Guano .... 
Vegetable  Grower 


81 

75 
3 
3 


78 

75 
3 


Minden  Cotton  Oil  and  Ice  Co., 
Minden,  La. 

North  Louisiana  Standard .... 


Louisiana  Bulletin  No.  87. 
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FERTILIZERS 


PHOSPHORIC  ACID 

CO 

6^ 

Water 
Soluble 

u 

> 

CO 

0) 

1 — 1 
o 

1— 1 

o 
H 

> 

< 

g 

ba 
o 
;-i 

"A 

o 

a 

<i 

M 
,^ 

Oi 

7.50 

2.00 

1.00 

10.50 

9.50 

2.00 

1.75 
2.16 
3.00 
2.76 
4.00 
4.59 

8.24 
5.00 

2.66 

1.50 

0.92 

1.00 

11.82 

10.90 

1.78 

3.00 

2.17 

5.48 

1.50 

2.76 

5.00 

0.56 
1.00 

8.80 

7.50 

8.24 

6.50 

3.09 

3.00 

o.  <  0 

3.63 

1.43 

0.64 

5.70 

5.06 

3.62 

4.39 

8.00 

2.00 

1.00 

11.00  ' 

1.75 

.50 
0.44 

9.30 

4.97 

0.72 

14.99 

14.27 

1.4/ 

1.78 

7.50 

2.00 

1.00 

10.50 

9.50 

1.50 
1.56 

7.93 

3.42 

2.50 

13.85 

11.35 

1.65 

2.00 

7.50 

2.00 

1.00 

2.00 
1.87 
2.06 

2.20 

1.80 
1.99 
2.04 
1.50 
1.62 

8.15 
6.14 

7.50 

3.13 
4.87 

2.00 

2.00 
3.30 
1.00 

13.28 
14.31 

11.28 
11.01 

9.50 

1.54 
1.70 

7.53 

3.75 

2.65 

13.93 

11.28 

1.82 

8.00 

1.00 

10.50 

9.50 

1.65 
1.81 

1.50 
1.93 
1.50 
2.07 
5.00 
2.93 

8.37 

8.00 

3.51 

1.50 

0.97 
1.00 

11.85 

10.50 

10.88 

9.50 

2.19 

2.00 

6.95 

5.00 
;6.96 

3.47 
1.00 
3.06 

9,  71 

1.00 
1.37 

io.  io 
7.00 
11.39 

6.00 
10.02 

1 

±.  oo 

2.50 
2.98 

<i.iQO 

'  ■  i'.Qi " 

8.00 

2.00 

1.00 

1.75 

.5^ 
.80 

8.27 

4.37 

0.54 

13.18 

12.64 

2.17 

2.63 

14 
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COMPLETE 


Name  of  Brand  and  Manufacturer 


New  Orleans  Acid  and  Fertilizer  Co., 
New  Orleans,  La. 

Ammo.  Raw  Bone  Superphosphate 


Average  analysis  below  guarantee   

Average  analysis  above-  guarantee  

Ammo.  Raw  Bone  Superphos.  and  Potash. 
Blood,  Bone  and  Beef  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 
Blood,  Bone  and  Potash  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee.. 
Gold  Dust  


"Average  analysis  below  guarantee 
Average  analysis  above  guarantee 
Goldsmith's  Improved  Mixture  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Vegetable  Grower 


Planters'  Fertilizer  and  Chemical  Co. 
New  Orleans,  La. 


Cotton  and  Corn 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 
Golden  Home  Mixture  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 

Home  Mixture  

Raw  Bone  Superphosphate  


Stubbs'  Cotton  and  Corn 
Superphosi)hate  


O  c3 

§  ft 


^  p>  03 


115 


30 


39 


38 


66 


17 


32 


1 
16 


48 


13 


29 


12 


ft  b» 


16 


75 


31 


25 


37 


16 


20 


19 
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FERTILIZERS 


cc 

PHOSPHORIC  ACID 

<!) 

hD 
0 
f-\ 

■3 

0 

<1 

0 

Water 
Soluble 

;h 

(D 

<V 

Ph 

0 

CO 

P3 
1—1 

0 
H 

> 
< 

0 
fin 

7.00 

4.UU 

9.00 

1.65 

1.50 

4.80 

3.40 

0.30 

8.50 

8.20 

1.66 

2.01 

1.43 

C5.0D 

2.81 

0.46 

11.82 

ii.op 

0  CO 

l.o4 

7.00 

2.00 

2.00 

1.65 

1.50 

10.33 

U.O  / 

-\  A  10 

14. ly 

13.33 

1.34 

1.62 

0.91 

7.00 
5.68 

2.00  ■ 

11.00 

tf.UU 

1.65 

1.50 

2.97 

0.78 

.9.43 

8.65 

1.68 

2.04 

1.15 

7' 48 

Q  ftp; 
0.00 

n  '7'7 
U.  <  i 

11.33 

2.40 

2.92 

1.50 

7.00 

2.00 

.?.(?^? 

11.00 

1.00 

6.68 

1.93 

1.44 

10.05 

8.61 

1.83 

2.21 

1.42 

7.47 

3.21 

0.48 

11.16 

10.68 

1.92 

2.32 

1.72 

7.00 

2.00 

11.00 

9.00 

1.65 

1.50 

8.21 

2.29 

0.57 

11.07 

10.50 

.  1.58 

1.92 

1.29 

8.49 

1.91 

0.42 

10.82 

10.40 

,  1.97 

2.38 

1.78  . 

7.00  . 

2.00 

11.00 

9.00 

1.65 

1.50 

o.Ui 

2.29 

0.65 

10.95 

10.30 

1.57 

1.90 

1.40 

7.51 

2.49 

0.28 

10.28 

10.00 

1.92 

2.32 

1.78 

/,  no 

2.00 

2.00 

8.00 

6.00 

2..^7 
2.47  , 

J^.OO 
3.70 

5.70 

1.79 

0.22 

7.71 

7.49 

3.00 

7.00 

2.50 

2.00 

11.50 

9.50 

2.00' 

1.00 

9.31 

2.63 

1.88 

13.32 

11.94 

1.42 

1.72 

1.63 

8.30 

2.08 

1.96 

12.34 

10.38 

1.70 

2.06 

1.74 

7.00 

2.50 

2.00 

11.50 

9.50 
11.53 

2.00 

2.00 

8.88 

2.65 

1.38 

12.91 

1.52 

1.84 

1.61 

1.00 
1.60 

8.68 

2.88 

0.93 

12.49 

11.56 

1.66 

2.02 

7.00 

2.50 

2.00 

11.50 

9.50 

1.65 

1.00 

9.80 

3.12 

1.96 

14.88 

12.92 

1.30 

1.59 

1.36 

7.00 

2.50 

2.00 

11.50 

9.50 

2.00 

1.00 

8.10 

,2.36 

0.98 

11.44 

10.46 

2.31 

2.81 

1.39 

5.00 

2.00 

2.00 

9.00 

7.00 

2.00 

2.00 

8.73 

3.00 

1.10 

12.83 

11.73 

1.45 

1.75 

1.94 

7.38 

3.20 

0.50 

11.08 

10.58 

1.92 

2.33 

1.83 

7.00 

2.00 

2.00 

11.00 

9.00 

2.65 

3.00 

8.05 

3.00 

1.38 

12.43 

11.05 

2.38 

•  2.90 

2.85 
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COMPLETE 


Name  of  Brand  and  Manufacturer 


o  ce 

(X)  CO 


>  ® 

g  ©  § 
5  ft 


^  g  OJ 

"4-1  O  <p 

ft  bJD 


Ruston  Oil  and  Fertilizer  Co, 
Ruston,  La. 


Corn  Kin^ 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 
Cotton  King-'.  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Standard  Guano  and  Chemical  Co. 
New  Orleans,  La. 

Blood,  Bone  and  Meat  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 

Blood,  Bone  and  Potash    

Champion  Farmers'  Choice  


High  Grade  Sugar  Cane 
McCall's  Formula  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Mississippi  Home 

Orange  Tree  

Rice  Fertilizer  

Special  Formulas 
Analyses  


Sugar  Cane. 


64 


12 


52 


311 
32 


12 
23 


21 
1 
2 
4 


10 


15 


10 


294 
25 


1 

80 

12 
17 


21 
1 

2 

3 


10 
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FEKTILLZERS 


PHOSPHORIC  ACID 

Nitrogen  (N) 

Ammonia  (N  H3) 

0 

Water  , 
Soluble 

u 

l> 

CD 

Ph 

'o 

1— 1 

1 — 1 

o 

CD 

1 — 1 

> 
< 

M 

in 
c« 

0 
Pn 

6.00 

2.00 

2.00 

2.00 

2.00 
1.36 
2.00 

7.99 
4.93 

3.98 
3.07 

1.48 
0.78 

13.45 

8.78, 

11.97 
8.00 

1.60 

2.65 

1.94 
3.23 

6.00 

s.oo 

2.00 

10.00 

8.00 

1.75 

2.00 

8.14 
6.00 

3.69 

2.00 

1.47 

2.00 

13.30 

10.00 

11.83 

8.00 

1.49 

1.75 

1.80 

1.47 

o  ^  'J 

o.lo 

3.12 

1.08 

12.33 

11.25 

1.92 

2.33 

1.34 

7  no 

1.00 

10.50 

2.00 
2.13 
2.16 

1.50 
1.10 

1.50 

8.03 
7.29 

7.00 

3.09 
3.55 

■  2.50 

2.63 
1.82 
1.00 

13.75 
12.66 
10.50 

11.12 
10.84 

9.50 

1.76 
1^78 
1.65 

6.68 

-  7.00 

3.89 

2.50 

1.78 

1.00 

12.45 
10.50 

10.67 

9.50 

2.20 

1.65 

■  2.67 

1.62 

1.00 

7.42 
8.50 
8.85 

2.95 

1.50 
2.96 

1.56 
1.00 
1.44 

11.93 
11.00 
13.25 

10.37 
10.00 
11.81 

1.'86 

li.  ou 

2.51 

2.26 

... 

1.45 
2.00 
2.04 

7.00 

1.25 

1.00 

9.25 

8.25 

3.85 

1.00 

4.05 
7.53 

7.00 

2.31 
2.65 

2.50 

1.04 
3.75 

1.00 

7.40 
13.93 

10.50 

6.36 

10.18 

0.00 
3.86 

1. 65 

4.00 
4.69 

1.9:5 
1.37 

1.50 

7.89 

2.79 

1.47 

15.00 

12.15 

10  68 

1,65 
2. 75 
3.06 

2.00 

2.28 
3.00-^ 
3.69' 
i.50' 

14.44 
1.00 

19.18 

10.50 

4  74 

3.71 

2.00 

7.00 

2.50 

7.05 

4.42 

1.56 

13.03 

11:47 
5.00 

1  80 

2.18 

5.00 

1.52 

2.00 

4.68 

2.80 

2.72 

10.20 

7.48 
8. 00 

4.99 

6.06 

2.64 
2  00 
2.48 
2.00 
1.69 
1.00 
1.45 
2.00- 

6.28 

2.32 

1.15 

9.75 

8.60 
8. 00 
10.17 

4.70 

5.70 

6.50 

3.67 

1.83 

12.00 
6.00 

4  46 

5.41 

10.35 
11.00 

6.58 

2.50 

8.00 

8.50 

1.50 

1.00 

7.95 

3.74 

2.84 

14.53 

11.69 

3.26 

3.96 

2.40 
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COMPLETE 


Name  of  Brand  and  Manufacturer 


Standard  Guano  and  Chemical  Co- 
New  Orleans,  La. 


!]ontiiiued. 


Standard  Guano 
Superphosphate.. 


Average  analysis  below  guar;intee 
Average  analysis  above  guarantee 


Truck  Grower 
Vegetable  


Swift  &  Co., 

Chicago,  111. 


Cotton  King.. 
Cotton  Plant 
Red  Steer  ...... 


{No  Information  on  the  following.) 
Analyses  :  


Virginia-Carolina  Chemical  Co., 
Richmond,  Va. 

Ammo.  Raw  Bone  Superphosphate 
Bone,  Blood  and  Potash  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 
Cotton  Boll  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 

Corn  King  Guano  


2 

CK  0^ 

•rH    CS  03 

a:  <^ 

n  tl^  pi 


■  1 

118 


1 

116 


22 

1 

4 
13 

1 

2 
1 


21 


4 
13 


249 


7 
15 


22 


152 


97 


18 
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FERTILIZERS 


PHOSPHORIC  ACID 

 .  

Nitrogen  (N) 

Ammonia  (NH  8) 

Potash  (K  2O) 

Water  ■ 
Soluble 

> 

CP 

1 — 1 

1— ( 

O 

!> 
< 

1.00 
7.93 

1.00 
5.57 
6.83 
6.00 
6.28 

2.00 

o  97 
0.4i  1 

2.50 
4.93 
4.74 
2.0.0 
8.00 
1.00 
2.89 

1.00 
i .  oo 

1.00 
0.79 
2.06 
1.00 
1.22 
1.00 
0.94 

2.00 
2.16 

1.50 
1.50 

1.00 
1.15 
1.83 
1.00 
6.60 
5.00 
6.24 

13.08 

10.50 
11.29 
13.63 
9.00 
10.80 
2.00 
9.38 

11.20 

1.78 

1.65 
1.57 

1.88 
3.50 
3.70 
8.00 
3.21 

10.50 
11.57 
8.00 
9.58 
1.00 
8.89 

1.91 
2.29 

4.49 

6.00 

8.90 

6.00 
6.25 
6.00^ 
8.43 
5.00 
5.92 

5.00 
6.30 
5.00 
6.63 
6.00 
'  8.44 

1.50 
2.35 
1.00 
0.85 
1.00 
1.92 

J 

1.00 
1.87 
1.00 
1.18 
1.00 
1.30 

10.50 
12.58 
9.00 
12.35 

2.00 
2.19 
1.00 
1.85 

1.59 

2.57 
1.65 
1.91 
1.60 
1.75 

2.00 
1.94 
1.00 
1.51 

^.  C/C/ 

2.94 
2.00 
2.64 
1.00 
1.36 

8.98 

2.00 
3.07 
2.00 
2.68 

.  2.36 
2.00 
3.54 
2.00 
3.51 

10.23 
8.00 
11.50 

2.66 
2.25 

10.52 

8.00 
10.03 

8.00 
11.35 

9.00 

8.60 
7. 

8.66 
1.00 
10.17 

o.Oo 

8.11 

2.82 

18.25 

11.95 

2.13 

8.00 

2.00 

2.00 

12.00 

10  00 

2.00 

1.50  ■ 

8.33 

2.42 

3.60 

14.35 

10.75 

1.99 

2.42 

1.78 

8.00 

2.00 

2.00 

12.00 

10.00 

1.65 

1.50 

8.18 

1  8.84 

1.61 

13.13 

11.52 

1.50 

1.82 

1.50 

9.68 

2.50 

1.32 

13.50 

12.18 

1.91 

2.82 

1.88 

8.00 

1.59 

2.00 

7.50 

1.96 

2.59 

12.05 

9.46 

1.68 

2.04 

1.75 

9.25 

4.26 

0.64 

14.15 

18.51 

1.72 

2.09 

2.33 

6.00 

2.00 

2.00 

2.00 

7.48 

8.26 

1.64 

12.88 

10.74 

2.00 

2.43 

1.22 
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COMPLETE 


Name  of  Brand  and  Manufacturer 


O  c« 
f5  ft 


^  0^  0^ 

o-ll 

•rt  03  S 

OJ  S 


Virginia-Carolina  Chemical  Co. — Continued. 
Richmond,  Va. 


Garden  and  Truck  Special 

Hope  Cotton  Grower  

Mobile  Double  Eagle  


Average  analysis  below  guarantee. 
Average  analysis  above  guarantee. 


Mobile  Standard  Guano. 
North  Carolina  Muck  


Royal  Ammo.  Bone. 
Royal  H.  G.  Guano. 


Average  analysis  below  guarantee. 
Average  analysis  above  guarantee  . 


Royal  Vegetable. 


Scott's  Ammo.  Bone  

Scott's  Gossypium  Phospho. 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee.. 
Scott's  Meal  Formula  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee.. 
Scott's  State  Standard  


Average  analysis  below  guarantee. 
Average  analysis  above  guarantee. 

Truck  Grower  


2 
1 
50 


10 
97 


10 


15 


10 
86 
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FERTILIZEKS 


PHOSPHORIC  ACID 

1 

Nitrogen  (N). 

Ammonia  (N  H  3) 

O 
M 

"o 

1 

Water 
Soluble 

E everted 

Insoluble 

Total 

Available 

k.oo 

2.00 

2.00 

'8.00 

6.00 

4.94 

4. 00 

5.18 

1.42 

4.20 

10.80 

6.60 

4.86 

5.90 

3.05 

6.00 

^.  06* 

10.00 

8.00 

.2.00 

2. 00 

5.95 

2.73 

0.45 

9.13 

8.68 

1.65 

2.00 

2.00 

'y  no 
1 .  uu 

fC.  uu 

^. 

11. UU 

t>.  UU 

fC.  uu 

1.50 

8.63 

2.85 

2.12 

13.16 

11  48 

1.58 

1.92 

1.68 

9.15 

2.01 

0.84 

12.00 

11.16 

1.65 

2.00 

1.73 

6.00 

2. 00 

10. 00 

8.00 

2. 00 

2.00 

O.Oo 

U.OU 

ft  p;ft 

ft  nft 

1  f^ft 

1.92 

1.80 

6.00 

2. 00 

10.00 

8.00 

2.50 

6.00 

6.98 

2.52 

1.78 

11.28 

9.50 

2.10 

2.55 

5  34 

7.00 

2.00 

2.00 

11.00 

9.00 

1.65 

1.00 

0.  t)0 

o  r»FC 
^.UO 

1  A  1  A 
lU.  lU 

1.  ib 

O  i  Q 
i.  Vo 

1.32 

8.00 

2.00 

2.00 

12.00 

10.00 

1.65 

1.50 

8.40 

3.26 

2.64 

14.30 

11.66 

1.78 

2.16 

1.43 

7.68 

3.57 

2.58 

13  83 

11.25 

1.66 

2.01 

1.50 

6.00 

^  (^^^ 

2. 00 

10.00 

8.00 

2.47 

4.00 

7.10 

2.70 

2.10 

11.90 

9.80 

3.79 

4.60 

3.13 

7.0V 

2,00 

2. 00 

11.00 

9.00 

2.00 

1.00 

7.33 

3.75 

0.40 

11.48 

11.08 

1.90 

2.32 

1.34 

8.00 

2:00 

12.00 

"  10.00 

2.00 

1.50 

8.25 

3.32 

0.68 

12.25 

11.57 

1.68 

2.03 

1.08 

7.93 

2.49 

2.26 

12.68 

10.42 

2.09 

2.54 

1.98 

7.00 

2.00 

2. 00 

11.00 

9.00 

2.00 

1.00 

8.75 

3.44 

0.29 

12,48 

12.19 

1.43 

1.74 

1.22 

7.38 

4.25 

1.50 

13.13 

11.63 

1.65 

2.00 

1.41 

6.00 

2.00 

10.00 

8.00 

2.00 

2.00 

6.65 

3.03 

0.67 

10.35 

9.68 

1.99 

2.42 

1.81 

7.06 

3.26 

3.64 

13.96 

10.32 

1.68 

2.04 

2.02 

6.00 

2.00 

2.00 

m.oo 

8.00 

2.50 

6.00 

4.65 

3.70 

6.73 

15.08 

8.35 

2.39 

2.90 

5.78 
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PHOSPHORIC  ACID  AND 


Name  of  Brand  and  Manufacturer 


Clinton  Oil  and  Manufacturing  Co., 
Clinton,  La. 


Corn   ., 

Special  No.  2 


Gulfport  Cotton  Oil  and  Manufacturing  Co. 
Gulfport,  Miss. 


*Primo  Cane  Grower  

Average  analysis  below  guarantee. 


above 


New  Orleans  Acid  and  Fertilizer  Co. 
New  Orleans,  La. 


Special  Sugar  Cane,  No.  67 

Special  Sugar  Cane,  No.  1 
Special  Sugar  Cane .. 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Special  Sugar  Cane 


Planters'  Fertilizer  and  Chemical  Co. 
New  Orleans,  La. 


Special  No.  1 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


«W  r-H 

O  CS 

^  ft 


^  ^  § 

p3  ft  be 


=0  g 

rs  ftbc 


18 
18 


10 
10 


14 
7 


*14  of  the  above  18  samples  contain  Niti-o^en  as  Nitrates. 
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8.00 
8.20 
7.08 


PHOSPHORIC  ACID 


2.00 
2.90 
2.00 
2.63 

2.00 
2  43 
2.75 
2.00 
1.46 


2.00 
2.64 
3.86 


Ji-.OS 

1.07 

5.12 

5.68 

2.46 

1.92 

10.06 

7.fO 

9.68 

6.98 

3.32 

1.25 

11.55 

8.14 
10.30 


1.00 
1.10 

i.oo 

0.90 

1.00 
0.79 
0.55 

i.oo 

0.52 


8.00 
10.65 
5.00 
9.08 

8.00 
9.95 
9.35 
7.00 
8.18 


2.00 
2.16 
1.29 


13.00 
12.23 


7.00 
9.55 
7.00 
8.18 

7.00 
9.16 
8.80 
6.00 
7.66 


10.84 
10.94 


3.00 
2.58 
^.00 
2.72 


5.00 
4.59 

5.00 
5.15 

5.00 
4.85 
5.20 
8.00 
6.27 


e.Oi 

5.81 
6.88 


2.00 

2.00 

1.50 

5.50 

k.oo 

7:00 

3.03 

1  85 

2.10 

6.98 

4.88 

6.58 

8.00 

^.00 

2.00 

1.50 

5.50 

^  00 

7.00 

2.80 

2.40 

2.38 

7.58 

5.20 

6.64 

8.07 

1.00 

1.00 

3.00 

5.00 

^.00 

0.50 

1.75 

1.74 

2.23 

5.72 

3.49 

7.12 

8.64 

f.OO 

^.00 

1.50 

5.50 

400 

7.00 

2.20 

3.13 

2.12 

7.45 

5.33 

7.37 

8.94 

^.00 

^.00 

1.50 

6.50 

5.00 

6.00 

3.41 

2  94 

2.74 

9.09 

6.35 

6.88 

8.35 

2.58 

2.68 

2.86 

8.12 

5.26 

7.48 

9.09 

7.05 
8.35 
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PHOSPHORIC  ACID  AND 


Napie  of  Brand  and  Mannfactarer 


O  c3 
S  ft 


^  ^ 

c3 


New  Orleans  Acid  and  Fertilizer  Co. 
New  Orleans,  La. 

Dissolved  Bone  and  Potash  


Average  analysis  below  guarantee 
Average  analvsis  aboA^e  guarantee 


13 


Standard  Guano  and  Chemical  Co., 
New  Orleans,  La. 

Acid  Phosphate  and  Potash  


Acid  Phosphate  and  Potash 
Dissolved  Bone  and  Potash 


Average  analysis  below  guarantee. 
Average  analysis  above  guarantee. 

Acid  Phosphate  and  Kainit  

High  Grad.  A.  P.  and  Potash  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


31 


Swift  &  Co., 

Chicago,  111. 

(No  inform-ation) 


4 

4 

1 

1 

2 

3 

1 

1 

Virginia-Carolina  Chemical  Co. 
Richmond,  Va. 


Royal  Compound  

Royal  Potash  Compound 
Capital  Bone  and  Potash 
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POTASH  FERTILIZERS 


PHOSPHORIC  ACID 

O 

■  a; 

1^ 

so 

> 

CO 

o 

c« 

o 

^  m 

l-H 

H 

Ph 

o.  UU 

2.00 

1 

12.00 

10.00 

4:.U 

0.99 

12.63 

ii.o4 

1.83 

8.67 

3.78 

0.51 

12.96 

12.45 

2.89 

8.00 

1.00 

11.00 

10.00 

Jk.OO 

6.50 

4  29 

3.96 

14.75 

10.79 

2.32 

8. 00 

2.00 

2.00 

7.76 

5.24 

2.26 

15.26 

13.00 

2^33 

8.00 

2.00 

■  1.00 

11.00 

10.00 

If.OO  . 

7.00 

3.00 

1.20 

11.20 

10.00 

3.75 

O.O  ( 

3.74 

1.52 

13.93 

12.41 

4. 22 

2.00 

1.00 

11.00 

10.00 

8.03 

3.00 

2.12 

13.15 

11.03 

2.96 

±U.  UU 

2.00 

2.00 

U.oo 

9.03 

5.10 

1  00 

15.13 

14.13 

LIO 

7.95 

3.64 

1.41 

13.00 

11.59 

/  .UU 

2.00 

1.00 

10.00 

Jf.OO 

<  .Ou 

4.17 

1.46 

13.13 

11.67 

2.83 

8.00 

2.00 

12.00 

10.00 

^-.^^^^ 

6.98  . 

5.22 

1.50 

13.70 

12.20 

1.82 

<?.^>(? 

^. 

12.00 

10.00 

Jf.OO 

7.28 

2.37 

0.65 

10.30 

9.65 

3.64 

8.00 

2.00 

12.00 

7.05 

2.23 

0.57 

9.85 

9.28 

3.71 
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ACID 


N  ame  of  Brand  and  Manufacturer 


Arcadia  Cotton  Oil  and  Manufacturing  Co. 
Arcadia,  La. 


Acid  Phosphate. 


Caddo  Fertilizer  Co., 
Shreveport,  La. 


Acid  Phosphate 


Capital  Fertilizer  Co. 
Jackson,  Miss. 


Acid  Phosphate. 


Federal  Fertilizer  Co., 
Nashville,  Tenn. 


Daybreak  Acid  Phosphate. 


Gulfport  Cotton  Oil  and  Fertilizer  Co., 
Gulfport,  Miss. 


Acid  Phosphate  

Acid  Phosphate  -  

Primo  High  Grade  Acid  Phosphate. 


Hazlehurst  Oil  Mill  and  Fertilizer  Co. 
Hazlehurst,  Miss. 


Acid  Phosphate 


Jackson  Fertilizer  Co., 
Jackson,  Miss. 

High  Grade  Acid  Phosphate 


S  N 

O 

s  i 


c6 

«  OJ  D 

-a^§ 

C3  Pi  be 


bJD 


15 


15 


Louisiana  Bulletin  No.  87. 


27 


PHOSPHATES 


PHOSPHORIC  ACID 


Water 
Soluble 

1 

Reverted 

Insoluble 

Total 

Available 

12.60 

3.98 

1.35 

17.93 

16.58 

U.OO 
14.74 

2.00 
3.06 

1.00 
1.38 

17.00 
19.18 

17.80 

11.03 

5.01 

0.66 

16.70 

16.04- 

8.00 

1.00 

8.00 

9.60 

4.43 

1.97 

16.00 

14.03 

1.00 

15.00 

U.OO 

1.44 

19.43 

17.99 

14.66 
12.00 
13.55 

4.51 
2.00 
4.33 

1.03 
1.00 
1.92 

20.20 
15.00 
19.80 

19.17 
U.OO 
17.88 

10.00 
12.93 

2.00 
4.62 

1.50 
0.79 

13.50 
18.34 

12.00 
17.55 

12.00 
12.08 

2.00 
4.44 

1.00 
5.46 

15.00 
21.98 

U.OO 

16.52 
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ACID 


Name  of  Brand  and  Manufacturer 


Meridian  Fertilizer  Co., 
Meridian,  Miss. 

Southern  Acid  Phosphate. 


Minden  Cotton  Oil  and  Ice  Co., 
Minden,  La. 


Acid  Phosphate. 


New  Orleans  Acid  and  Fertilizer  Co., 
New  Orleans,  La. 


Crescent  City  Acid  Phosphate  

Black  Diamond  Acid  Phosphate. 
High  Grade  Acid  Phosphate  


Co  (D 
u  <^  ^ 
f3  Ph  &c 


1^ 


13 


34 

16 
17 
1 


13 


34 

16 
17 
1 


Planters'  Fertilizer  and  Manufacturing  Co., 

29 

29 

New  Orleans,  La. 

18 

18 

1 

1 

1 

1 

High  Grade  Acid  Phosphate  

9 

9 

Ruston  Oil  and  Fertilizer  Co., 

Ruston,  La., 

2 

2 

Standard  Guano  and  Chemical  Co., 

44 

44 

New  Orleans,  La. 

40 

40 

3 

3 

1 

1 
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PHOSPHATES 


PHOSPHORIC  ACID 


Water 
Soluble 

Reverted 

Insoluble 

Total 

Available 

12.00 
11.59 

2.00 
3.85 

1.00 
1.06 

1  15.00 
16.50 

14.00  ■ 
15.44 

10.00 

2.00 

1.00 

11.40 

5.25 

0.44 

17.09 

16.65 

10.00 

X.\).  OD 

10.00 
9.78. 
12.00 

2.00 

O.OD 

2.00 
4.53 

0.62 

2.00 
0.62 

U.OO 
15.34 
U.OO 
15.02 

19.45 

12.00 
14.72 

14.40 

19.07 

15.68 

3.44 

0.38 

10.00 
11.65 

4.01 

1.42 

U.OO 
17.08 

15.66  . 

U.OO 

15.10 

15.00 
16.00 
19.27 

10:83 

4.27 

2.25 

17.35 

11.90 

12.00 

3.10 

J^.00 

2.03 

2.06 

17.03 

14.48 

4.79 

..10 

21.37 

12.83 

^.01 

2.00 

19.84 

17.84 

2.00 

2.00 

1 

) 

12.12 

7.00  ■ 

4.48 

1.12 

17.69 

10.50 

16.48 

13.48  • 

10.00 

14.80 

4.10 
3.55 

0.89 
2.00 
1.20 

18.47 
U.OO 
19.55 

17.58 

12.00 
18.35 
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ACID 


Name  of  Brand  and  Manufacturer 


Swift  and  Co., 
Chicago,  111. 

Cultivator  (A.  P.) 


Virginia  Carolina  Chemical  Co., 
Richmond,  Va. 


Royal  Acid  Phosphate  

Royal  Bone  Superphosphate  

Royal  Dissolved  Bone  

Scott's  High  Grade  Acid  Phosphate 
Superphosphate  


Avarage  analysis  below  guarantee. 
Average  analysis  above  guarantee 


40 

1 

2 
4 
15 
16 


>  :o 
ft  be 


37 


4 
15 
15 


Superphosphate 


Louisiana  Bulletin  No.  87. 


31 


PHOSPHATES 


PHOSPHORIC  ACID 


Water 
Soluble 

Reverted 

Insoluble 

Total 

Available 

11.00 

2.00 

1.00 

IJi.OO 
15.37 

11.43 

3.94 

1.81 

17.18 

10.00 
10.68 
U.OO 
9.03 
10.00 
11.68 
12.00 
11.75 

2.00 
4.26 
3.00 
4.31 
2.00 
4.15 
2.00 
4.42 

2.00 
1.66 
2.00 
1.21 
2.00 
3.02 

2.88 

U.OO 
16.60 
17.00 
14.55 
U.OO 
18.85 
16.00 
19.05 

14.94 
15.00 
13.34 
12.00 
15.83 
U.OO 
16.17 

12.00 

2.00 

18.00 

16.00 

10.53 
10.98 

12.00 
12.45 

3.98 
5.04 

U.OO 
5.10 

2.19 
2.32 

2.20 

16.70 
18.34 
18.00 
19.75 

14.51 

16.02 
16.00 
17.55 
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BONE 


*  Name  of  Brand  and  Manufacturer 

Number  of  sam- 
ples analyzed 

Number  of  sam- 
ples above 
guarantee 

Number  of  sam- 
ples below 
guarantee 

Armour  and  Co., 
Chicago,  111. 

2 

1 
1 

2 

1 
1 

New  Orleans  Acid  and  Fertilizer  Co., 
New  Orleans,  La. 

3 

3 

Standard  Guano  and  Chemical  Co., 
New  Orleans,  La. 

107 

107 

Swift  and  Co., 
Chicago,  111. 

10 

9 
1 

10 

9 
1 

Sunset  Cotton  Oil  Co., 
Sunset,  La. 

1 

1 
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MEALS 


PHOSPHORIC  ACID 

Ammonia  (N  H  3) 

1 

1 

Insol 

H 

> 
< 

!  S 

i  i> 

1  0 
1  ^ 

SJf.OO 
29.13 
21^.00 
37.60 

10.00 
10.31 

2.I^7 
3.82 

3.17 

18.93 

3.43 

3.84 

10.00 
13!87 

28. 00 
33!  58 

18.00 
8.07 



3.06  3.70 

18.50 
19.95 

2.50 
3.41 

4.1  5 

25.00 
37.18 
20.00 
38.55 

3.00 
3.46 

3.85 
2.47 
2.64 

3.20 

18.50 
31.07 

3.20 

3.88 

34 


Louisiana  Bulletin  No.  87. 


T  :  A"  N 


Name  of  Brand  and  Manufacturer 


Armour  &  Co., 
Chicago,  111. 


Tankage- 
Tankage.. 
Tankage . 
Tankage 
Tankage 
Tankage. 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Caddo  Fertilizer  Co., 
Shreveport,  La. 


Tankage 


Jackson  Fertilizer  Go. 
Jackson,  Miss, 


Tankage. 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Swift  &  Co., 

Chicago,  111. 


Tankage 


Average  analysis  below  guarantee. 
Average  analysis  above  guarantee 
Tankage   


Average  analysis  below  guarantee 
Average  analysis  above  guarantee 


Louisiana  Bulletin  No.  87.  35 


AGES 


PHOSPHORIC  ACID 

Nitrogen  (N) 

Ammonia  (NH8) 

Insoluble 

O 

H  • 

'cC 

<1 

i2.00 
8.34 
2.00 
3.25 

2  00 
4.51 
C(7 
8.90 

8.50 
9.27 

7.85 

7.63 

8.20 
8.42 

8.69 

i  .  i-O 

10.24 

.  1-11 

5.85 

4.24 

10.55 
10.00 
10^72 

5.78 

8.82 
8.00 
7.79 



8.97 

9.47 

18.00 
11.76 
12.51 

6.42 
4.45 

9.68 
10.29 

8.53 
8.71 

13.82 
15.73 

5.29 
7.02 

5.41 
4.79 

5.82 

9.00 
9.65 
10.45 

7.00 
6.74 
7.32 

5.54 
6.02 

5.00 
6.90 
6.15 

1  4-50 
\  6.62 
6.23 

8.00 
7.27 
7.5© 

6.84 

7.39 

5.98 
6.18 

5.68 
6.08 
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TANK 


Name  of  Brand  and  Manufacturer 


Swift  &  Co. — Continued. 
Chicago,  111. 


Tankage 


Average  analysis  below  guarantee 
Average  analysis  above  guarantee.. 
Tankage  


Average  analysis  below  guarantee. 
Average  analysis  above  guarantee. 
Tankage  


Average  analysis  below  guarantee 
Average  analysis  above  guarantee. 
Tankage  


Tankage. 


Average  analysis  below  guarantee. 
Average  analysis  above  guarantee 

Tankage  -  

Tankage  ■  

Tankage  

Tankage  

Tankage  

Tankage  --■  ■  

Tankage    


^  ^  O 

f-*  c3 

CD  2 

B^  § 


30 


126 


57 


39 


2i 


03 

m  > 


28 


35 
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AGES 


PHOSPHORIC  ACID 


2.h0 
8.88 
5.53 

6  M) 
6.83 
8.55 

5.50 
9.15 
6.43 

5.50 
6.48 
J^.50 
1.94 
6.40 
6.87 
11.10 
4.50 
3.98 
6'  <^7 
7.33 
6.50 
8.63 

11.30 

3.88 

'7.15 


9.07 
9.95 


7.94 
8.50 


7.32 
7.57 


6.27 


8.70 
9.05 


o.«7 
9.90 
8.32 
8.55 


6.10 
7.47" 
7^74" 
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TANKAGES 


Name  of  Brand  and  Manufacturer 

Number  of  sam- 
ples analyzed 

Number  of  sam- 
ples above 
guarantee 

Number  of  sam- 
ples below 
guarantee 

Phosphoric  Acid 

Nitrogen 

CO 

s 

2 

'  2 

No  manufacturer  given  

1 

1 

4.13 

9.69 

11.77 

1 

1 

8.26 

7.95 

9.6« 

.'.oj  ruD  hnu  i'C- 
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Name  of  Brand  and  ManiifaGturer 


Abbeville  Cotton  Oil  Co. 
Abbeville,  La. 


•Cotton  Seed  Meal 


Altus  Cotton  Oil  Co., 
Altus,  Oklahoma. 

Cotton  Seed  Meal  


Arkansas  Cotton  Oil  Co., 
Pine  Blufi;  Ark. 

Cotton  Seed  Meal  


Athley  Oil  and  Gin  Co. 
Wilmot,  Ark. 


Cotton  Seed  Meal 


Caddo  Fertilizer  Co. 
Shreveport,  La. 


:  sam- 
[yzed 

a 

<A 

Xi 

0 
> 

0? 

C 

<X)  ^ 

o 

•ant( 

^  m 

OJ 

P  ^ 

"A 

Cotton  Seed  Meal  -- 

Average  analysis  below  gaarantee, 
Average  analysis  above  gnarantee. 
Average  analysis. below  gnarantee. 


'A 


7. 00 
7.47 


9.08 


6.00 
6.48 


8.1^ 


0.95 


s.oo 

8.45 


G.GO 
6.41 


Breaux  Bridge  Oil  Co., 

5 

5 

Breaux  Bridge,  La. 

6.  ho 

Cotton  Seed  Meal  

4 

4 

7.05 

8.57 

Cotton  Seed  Meal  -  

1 

1 

6.16 

7.48 

F.  W.  Brode, 

Memphis,  Tenn. 

1 

G.IO 

Cotton  Seed  Meal  

1 

1 

6.48 

7.88 

o.UO 
i  4.32 

.:  5.00 
I  5.16 


6.79 


5.26 


6.26 
S.50 
8.25 
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COTTON  SEED  MEAL 


Name  of  Brand  and  Manufacturer 


C3 

02 

N 

O 

Lbe 

^  ni 
c/:  b> 

O  -P 


^  ^  <v 

O  O) 


Canton  Cotton  Oil  Cb., 
Canton,  Miss. 

Cotton  Seed  Meal  -  

i 

6.94  j 

2 

2 

8.48 

Capital  City  Oil  Co., 
Baton  Rouge,  La. 

Cotton  Seed  Meal  

i 

(j.OO 
6.88 

2    1  .2 

7.70 

Cindare  Cotton  Oil  Co., 
Cinclare,  La. 

Cotton  Seed  Meal  

6.00 
6.58 

6 

6 

8.00 

Concordia  Oil  Mill  Co., 
Vida^ia  La. 

Cotton  Seed  Meal  

7.00 
6.80 

1 

1 

8.27 

Consumer  Cotton  Oil  Co., 
Forest  City,  Ark. 

6.00 
6.69 

2 

2 

8.18 

De  Soto  Cotton  Oil  Co., 
Manineld,  La. 

Cotton  Seed  Meal  

5 

3 

Average  analysis  below  guarantee 

S.OO 
7.78 

8.00 

S.OO 
8.44 

i  

6.41 
6.58 

Average  analysis  above  guarantee  . 

El  Dorado  Cotton  Oil  Co., 
El  Dorado,  Ark. 

Cotton  Seed  Meal  

1 

1 

6.95 
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COTTON  SEED  MEAL 


Name  of  Brand  and  Manufacturer 


o  ^ 


©  (X) 


cc  0 
o 

r-H  4J 

o  a>  fl 
S  'p.  bX) 


Enterprise  Cotton  Oil  Co., 
Augusta,  Ark. 

Cotton  Seed  Meal  


Geoghegan  &  Co., 

Montgomery,  Ala. 

Cotton  Seed  Meal  

Average  analysis  below  guarantee. 

Average  analysis  above  guarantee. 


Hazlehurst  Oil  Mill  and  Fertilizer  Co., 
Hazlehurst,  Miss. 


Cotton  Seed  Meal. 
Cotton  Seed  Meal 


32 


32 


28 
■"4 


28 
4 


6.00 
6.76 


6.25 
6.58 


6.59 
7.49 
6.00 
7.37 


8.20 


8.00 


8.00 


9.10 
8.96 


Hobart  Cotton  Oil  Co., 
Hobart,  Ark. 

Cotton  Seed  Meal  

■  6.00 
6.38 

5 

5 

7.75 

Homer  Cotton  Oil  Co., 
Homer,  La. 

Cotton  Seed  Meal  - 

2 

2 

.  6.74 

8.19 

I 

ta  B  ena  Cotton  Oil  Co., 
Little  Itta  Bena,  Miss. 

Cotton  Seed  Meal  

6  00 
6.10 

1 

1 

7.42 

Jonesboro  Cotton  Oil  Co., 
Jonesboro,  Ark. 

Cotton  Seed  Meal  

6.58 
6.20 

1 

1 

7.53 
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COTTON  SEED  MEAL 


Name  of  Brand  and  Manufacturer 

Number  of  sam- 
ples analj'Zed 

Number  or  sam- 
ples above 
guarantee   

Number  or  sam- 
ples below 
guarantee 

Nitrogen  (N) 

Ammonia  (N  H  3) 

Laurel  Cotton  Oil  Co., 
Laurel,  Miss. 

 i 

6.50 
7.03 

1 

1   j 

8  55 

Leighton  Cotton  Oil  Co., 
Leighton,  Miss. 

6. 58 
5.74 

1 

i 
i 

6.98 

Louisiana  Cotton  Oil  Co.,  ] 
Shreveport,  La. 

2 

o 

4l 

6.95 

8.45 

Mississippi  Cotton  Oil  Co., 
Greenville,  Miss. 

3 

3 

6.49 
6.69 

8.12 

8.00 
8.35 

.1 

1 

Cotton  Seed  Meal  

1 

1 

6.88 
6.00 
6.27 

1 

1 

7.68 

Moorhead  Oil  Mill, 
Moorhead,  Miss. 

Cotton  Seed  Meal  

6.00 
6.39 

1 

1 

,  7.76 

Natchez  Cotton  Oil  Co., 
Natchez,  Miss. 

1 

6.88 

1  4 

1 

4 

8.86. 

New  Iberia  Mill  and  Mfg.  Co., 
New  Iberia,  La. 

Cott(m  Seed  Meal  

6. 00 
7.15 

8.69 

15 

15 
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COTTON  SEED  MEAL 


Name  of  Brand  and  Manufacturer 

Number  of  sam- 
ples analyzed 

Number  of  sam- 
ples above 
guarantee 

Number  of  sam- 
ples below 
guarantee 

Nitrogen  (N) 

Ammonia  (N  H  8) 

New  Orleans  Acid  and  Fe 
New  Orleans,  La. 

Cotton  Seed  Meal  

rtilizer  Co., 

. 

(j.o9 
6.35 

h 

8 

(  .  <  1 

New  Orleans  Cotton  Seed  Oil  Co., 
New  Orleans,  La. 

Cotton  Seed  Meal  -  

14 

12 

1 

2  1 

•    1  ' 

1 

S.  00 
7.97 

8.61 

Average  analysis' above  guarantee. 

6.56 
7.08 

New  Roads  Oil  Co., 
New  Roads,  La. 

Cotton  Seed  Meal  .... 

6.00 
6.26 

 7'.6r'" 

16 

16 

North  Mississippi  Oil  Mills, 
Holly  Springs,  Miss. 

Cotton  Seed  Meal  

6.00 
6,4i 

7.80 

1 

1 

Planters'  Oil  Mill,  . 
Tunica,  Miss. 

Cotton  Seed  Meal  

6.50 
6.69 

8.18 

I 

i 

1 

People's  Cotton  Oil  Co., 
Lafayette,  La. 

21 

21 

6. 75 
7.32 
6.51 
7.27 

11 

11 

8.-90 
8^82 

10 

10 

Pickens  Cotton  Oil  Co., 
Pickens,  Miss. 

Cnttnn  Sppfl  IVfpnl 

6.59 
6.81 

2 

2 

7.66 
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COTTON  SEED  MExVL 


Name  of  Brand  and  Manufacturer 

Number  of  sam- 
ples analyzed 

Number  of  sam-  I 
pies  above  ■ 
guarantee  j 

Number  of  sam- 
X)les  below 
guarantee 

Nitrogen(N) 

Ammonia  (N  H  8) 

Planters'  Oil  Mill, 
Monroe,  La. 

Cotton  Seed  Meal  

Average  analysis  below  guarantee. 
Average  analysis  above  guarantee.. 

10 
9 

9 

8 

1 
1 

6., 19 
6.34 
6.91 
(j.OO 
6.54 

7.71 
8:40 

1 

1 

7.95 

CottJ^l  Seed  Meal  

Planters'  Oil  Co., 

Clarksdale,  Miss. 

Cotton  Seed  Meal..  

6..i9 
6.7;5 

1 

1 

8.17 

Phoenix  Cotton  Oil  Co., 
Memphis,  Tenn. 

Cotton  Seed  Meal  

6.00 
6.68 

4 

4 

8.06 
cS\00 
8.07 

Cotton  Seed  Meal  

1 

1 

6.64 

Portland  Oil  Mill, 
Portland,  Ark. 

Cotton  Seed  Meal 


6.o0 
7.04 


Red  River  Oil  Co., 
Alexandria,  La. 

Cotton  Seed  Meal  

G.i: 

6.61 

6 

6 

8'.03 

Roberts  Cotton  Oil  Co., 
Jonesboro,  Ark. 

Cotton  Seed  Meal  

G.OO 
6.42 

2  ' 

2 

7.81 
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COTTON  SEED  MEAL 


Name  of  Brand  and  Manufacturer 

Number  of  sam- 
ples analyzed 

Number  of  sam- 
ples above 
guarantee 

Number  of  sam- 
]>les  below 
1  guarantee 

Nitrogen  (N) 

Ammonia  (N  H  3) 

Roee  City  Colton  Oil  Co., 
Little  Rock,  Ark. 

Cotton  Seed  Meal  

1 

1 

6.18 

7.51 

RuEton  Oil  and  Fertilizer  Co., 
Ruston,  La. 

Cotton  Seed  Meal  

0.60 
6.89 

2 

2 

8.38 

Sonia  Oil  Co., 

Alexandria,  La. 

Cotton  Seed  Meal  

6.93 
6.46 

1 

1 

7.83 

Southern  Cotton  Oil  Co., 

Cotton  Seed  Meal  

Average  analj^sis  below  guarantee  . 
Average  analysis  above  guarantee 

5 
2 

8 
1 

2 
1 

3.50 
2.83 

3.54 

6.58 
6.36 

6.68 

6.00 
6.33 

3.44 
4.30 

Cotton  Seed  Meal   

Average  analysis  below  guarantee 
Average  analysis  above  guarantee 
Cotton  Seed  Meal    

2 

1 

1 

7.74 
8.11 

1 

1 

7.70 

St.  Landry  Cotton  Oil  Co.. 
Opelousas,  La. 

Cotton  Seed  Meal   ...  

Average  analysis  below  guarantee 
Average  analysis  above  guarantee 

10 

3 

7 

8.00 
7.76 
8.00 

6.39 
6.59 
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COTTON  SEED  MEAL 


Name  of  Brand  and  Manufacturer 

■  1  ■ 

N umber  of  sam- 
ples analyzed 

Number  of  sam- 
ples above 
guarantee 

Number  of  sam- 
ples below 
guarantee 

Nitrogen  (N) 

< 

St.  Martins  Oil  Mill, 
St.  Martins,  La. 

Cotton  Seed  Meal ..  ...   

6: 0.1 

.;f.  Vl 

8.3;:} 

1 

Standard  Guano  and  Chemical  Co., 
New  Orleans,  La. 

Cotton  Seed  Meal  .-r- 

-  ■  .'^M.- 

••■  •■.:■!;•■.• 

2 

2 

i;  1 

t, 111  '  If, ) ■ ' 

Summit  Gin  and  Improvement  Co., 
Summit,  Miss. 


Cotton  Seed  Meal . 
Cotton  Seed  Meal 


Sunset  Cotton  Oil  Co. 
Sunset,  La. 

Cotton  Seed  Meal  


Texarkana  Cotton  Oil  Co., 
Texarkana,  Ark. 

Cotton  Seed  Meal  


Union  Oil  Co., 
Bunkie,  La. 

Cotton  Seed  Meal  (Bunkie,  La.).. 

Average  analysis  below  guarantee 

Average  analysis  above  guarantee 

Cotton  Seed  Meal  (Bunkie,  La.) 

Cotton  Seed  Meal  (Bunkie,  La.). 


2 


1 


6.00 
6.94 


L  0 


7.  Go 


0.00 
6.90 


■^p4^^^ 


8.4>5 
s!ri4 


8  40 


i68 

87 

81 

16 

14 

2 

■    5. 70 

.  5.61 

6.81 

5.76 

7.00 

s.oo 

9 

9 

6.01 

7.30 

o.r, 

2 

2 

5.84 

7^10 
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COTTON  SEED  MEAL 


Name  of  Brand  and  Manufat-turer 


(Z3  N 


CD  c3 
H  0^ 


CP 

CD 

O 

o  ^ 

m 

!/:' 

O 

a:) 

4-' 

an 

mb 

Union  Oil  Co. — Ccntinued. 
Monroe,  La. 


Cotton  Seed  Meal  (W.  Monroe,  La.)i  15 


Average  analysis  below  guarantee. 
Average  analvsis  above  guarantee. 


Cotton  Seed  Meal  (Slireveport) 

Cotton  Seed  Meal  (\  idalia)  

Cotton  Seed  Meal  

Cotton  Seed  Meal  


15 

15 

3 

3 

1 

1 

4 

"is""' 

4 

"is" 





6.41 
6.63 
'6. 59 
6.20 
6.59 
6.72 
5. 76 
6.31 
6.59 
6.60 


8.00 
7.79 
8.05 


7.53 
8'l7' 
7.67 
8^02' 


Washington  Cotton  Oil  Co., 
Washington,  La. 

Cotton  Seed  Meal  

6.00 
6.29 

11 

11 

7.65 

J.  L.  Wells, 

Memphis,  Tenn. 

Cotton  Seed  Meal  

6.10 
6.51 

7 

7 

7.92 

Winona  Oil  Mill  Co., 
Winona,  Miss. 

Cotton  Seed  Meal    

6.00 
6.98 

2 

2 

8.48 
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CHEMICALS 


1 

Name  of  Brand 

and 
Manufacturer 

Number  of  sam- 
ples analyzed 

JN  umber  or  sam- 
ples above 
guarantee 

Number  or  sam- 
X)les  below 
guarantee 

Nitrogen  (N) 

Ammonia  (N  H  3) 

Potash  (K  0) 

Caddo  Fertilizer  Co., 
Shreveport,  La. 

3 

3 

12.00- 
9.84 

1 

 1 

1 

• 

16. 00 
15.78 

2 

2 

iv.  I  1 

Capital  Fertilizer  Co., 
Jackson,  MisE., 

Muriate  of  Potash  

2 

1 

1-1 

1 

50.00- 
47.48 

1 

15.00 
15.48 

1 

1 

18.80 

Hazlehurst  Oil  Mill  &  Fertilizer  Co., 
Hazlehurst,  Miss. 

4 

3 

1 

,  12.00 
12.0ti 
12.00 
11.88 

3 

3 

1 

r 

New  Orleans  Acid  and  Fertilizer  Co., 
New  Orleans,  La. 

2 

2 

1  . 

50.00 
51.26 

1 

1 

Muriate  of  Potash  

16.00 
16.0C 

1 

1 

19.45 

otandara  ijruano  anu  v^iicmiwci-  v^*-'. 
New  Orleans,  La. 

22 

22 

12.00 
13.52 
45.00 
48.36 

14 

14 

Muriate  of  Potash  

6 

6 

2 

2 

15. OC 
15. 2f 

)  

)  18.5" 
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CHEMICALS 


Name  of  Brand 

and 
Manufacturer 

Number  of  sam- 
ples analyzed 

Number  of  sam-  1 
pies  above 
guarantee 

Number  of  sam- 
ples below 
guarantee 

Nitrogen  (N) 

Ammonia  (N  H)  3 

O 

'Sl 

"o 

Swift  &  Co., 

Chicago,  111. 

Dried  Blood  

4 

4 

IG.nU 
16.92 

3 

8 

18.94 
LJ.  50 
14.02 

Dripfl  Rlnnrl 

1 

1 

17.04 



Virginia  Carolina  Chemical  Co., 
Richmond,  Va. 

Nitrate  of- Soda  

1 

1. 

15.80 

18.59 
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SUMMARY. 

You' will  notice  from  the  analyses  computed  in  the  tables 
of  this  bulletin,  that  most  all  of  the  samples  of  complete  fer- 
tilizers ran  above  their  guarantee  in  available  phosphoric  acid. 
Many  of  the  samples  ran  below  in  potash.  Most  of  the  samples 
that'ran  low  were  deficient  in  the  most  valuable  element,  namely, 
nitrogen.  The  tendency  is  for  the  manufacturers  to  run  their 
grods  high  in  phosphoric  acid  and  low  in  nitrogen,  which  costs 
about  three  times  as  much  as  phosphoric  acid. 

For  the  same  reason  many  tankages  ran  up  in  phosphoric 
acid  and  those  that  ran  low  were  low  in  nitrogen.  Practically 
all  of  the  acid  phosphates  and  the  bone  meals  ran  above  their 
guarantee. 

The  cotton  seed  meals  vary  a  great  deal  in  their  compositioii. 
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Agricultural  Experiment  Station 


OF  THE 


Louisiana  State  University  and  A.  &  M.  College* 


B  M  T  O  IN  ROUGE 


SjSS 


OF 


COMMERCIAL 
FEEDING  STUFFS 


J    E.    HALLIGAN,    B.  S. 


BATON  ROUGE: 
The  Times  Publishing  Company. 
1906. 


Louisiana  State  University  and  Agricultural 
and  Mechanical  College- 


Baton  Eouge,  La.,  Sept.  1,  1906. 

Col  Charles  Sclniler  Commissioner  of  Agriculture  and  Immi- 
gration Baton  Bougc  La.: 

I\lY  Dear  Sir— I  submit  herewith  the  results  of  analyses  of 
Commercial  Feeding  Stuffs  made  in  the  laboratories  of 
the  station  the  past  season,  to  be  published  as  bulletin 
No.  88  of  the  Experiment  Stations.  The  analyses  have  been 
made  by  Mr.  J.  E.  Halligan  and  his  assistants,  who  have  given 
able  and  painstaking  attention  to  every  detail  of  the  work.  All 
of  the  men  engaged  in  the  laboratory  are  university  graduates, 
vY'  have  proven  exceptionally  competent,  and  a  high  standard 
of  accuracy  has  been  maintained. 

The  new  laboratory  has  greatly  facilitated  the  work. 

A^er}'  respectfully, 

W.  R.  DoDSON 

Director. 


COMMERCIAL  FEEDING  STUFFS. 

J.  E.  Halligan.^* 
During  the  past  season  the  following  analyses  have  been 


made  at  this  Station: 

Cotton  seed  meal   588 

Rice  bran   177 

Molasses  feeds    330 

Corn  and  oat  feeds   411 

Wheat  bran  and  mixed  feed   74 

Miscellaneous    235 


Total   1^815 


We  also  made  fibre  determinations  on  123  special  samples. 


Protein—  EXPLANATION  OF  TERMS. 

This  is  the  most  necessary  and  most  expensive  ingredient  of 
feeding  stuffs.  It  comprises  all  of  the  nitrogen  compounds  pres- 
ent in  the  feed.  It  supplies  the  lean  meat  in  the  animal.  The 
white  of  egg  and  curd  of  milk  approach  pure  protein  in  compo- 
sition.  Without  protein  an  animal  cannot  live. 

Fat  or  Ether  Extract —  * 

This  includes  the  oils,  fats,  waxes,  resins  and  coloring  matters 
present  in  feed  stuffs.  Their  use  is  similar  to  the  carbohydrates, 
although  the  fuel  value  of  fat  is  greater. 

Carljoliydrates — • 

Sometimes  called  nitrogen  free  extract,  include  the  starches, 


*With  the  assistance  of  G.  H.  Hardin,  R.  L.  Menville  and 
A.  B.  Joffrion. 
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^T.ms,  sugars,  pentosans  and  organic  acids.  These,  together  with 
the  fat,  comprise  the  fuel  portion  of  the  food. 

Fiher— 

This  constitutes  the  most  insoluble  part  of  plants.  It  is  the 
tough  or  woody  part  of  plants,  and  is  principally  pure  cellulose. 
Cotton  fibre  is  aln.ost  pure  fibre. 

Water — 

•  All  feeding  stuffs  contain  water.  The  amount  of  water  p.^es- 
ent  varies  with  the  moisture  content  of  the  surrounding  air.  Most 
cf  the  feeds  contain  from  5  to  15  per  cent  water.  . 

Ash— 

The  ash,  or  mineral  part  of  feeding  stuffs,  is  that  which  is 
left  after  the  feed  is  burned.  It  consists  of  lime,  iron,  potash, 
soda,  magnesia,  sulphates  and  phosphates. 

Comynercial  Feeding  Stuffs—  . 

Under  this  head  comes  all  the  grains,  seeds,  their  by-products 
and  all  products  left  after  the  preparation  of  human  foods.  Also 
by-products  left  after  oil  extraction. 


VALUE  OF  THE  FEED  LAW. 

*The  feed  law  requires  all  manufacturers  to  secure  a  license 
and  place  a  guarantee  upon  their  goods.  By  requiring  this  of  the 
manufacturers  there  is  afforded  protection  to  the  honest  manu 
facturer  and  to  the  purchaser. 

In  carrying  out  this  law  the  authorities  wish  the  co-opera- 
tion of  all  interested  parties. 

When  in  the  opinion  of  the  Director,  good  may  be  accom- 
plished, suspicious  samples,  or  other  samples,  will  be  analyzed 
free  of  charge  for  the  accommodation  of  the  purchaser. 

We  want  to  help  all  interested  parties,  and  are  glad  to  have 
any  suggestions  offered. 
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PRECAUTIONS. 

By  comparing  the  analyses  in  the  following  tables  it  will  be 
seen  that  some  of  the  feeds  are  much  better  than  others,  and  more 
economical  for  feeding. 

In  judging  feeds,  note  whether  the  protein  and  the  fat 
reach  their  guarantee,  and  study  the  analyses  and  observe  which 
feeds  show  adulteration. 

In  buying  a  feed  obtain  the  prices  from  several  manufacturers 
and  consult  the  following  tables  in  choosing  your  feed. 

COTTOW  SEED  MEAL. 

This  is  the  cheapest  form  of  protein  for  the  feeder  to  pur- 
chase. 

Many  of  the  manufacturers  are  introducing  a  considerable 
quantity  of  lint  and  hulls  in  their  meals.  They  grind  these  meals 
so  fine  that  it  is  of  ten  hard  to  detect  the  adulteration.  Too  great 
an  addition  of  hulls  and  lint  lowers  the  value  of  this  valuable  by- 
'produet  for  feeding  purposes.  ,  A  good  meal  should  have  a  nutty 
odor,  bright  yellow  color,  and  should  be  dry  and  finely  ground. 
It  should  run  at  least  43  per  cent  protein,  not  over  10  per  cent 
fat,  and  not  over  9  per  cent  fibre.  On  account  of  the  improvements 
in  the  manufacture  of  botton  seed  oil  many  meals  are  showing  a 
lower  fat  content  than  formerly.  Too  high  k  fat  content  is  objec- 
tionable. In  the  following  tables  the  meals  vary  from  18.88  per 
cent  protein  to  48.81  per  cent  protein. 

In  purchasing  meals  for  feeding  purposes  avoid  the  dark 
colored  samples.  Do  not  buy  a  meal  just  because  it  is  cotton 
seed  meal.  Purchase  from  a  reliable  mill  or  agent,  and  demand 
a  guarantee. 

In  the  following  tables  tlie  meals  are  classified  according  to 
their  protein  content.  There  are  some  companies  whose  goods 
appear  under  more  than  one  head : 

RICE  BRAN. 

The  rice  brans  offered  for  sale  in  this  State  are  generally  a 
mixture  of  rice  bran  and  rice  hulls.  This  adulteration  of  rice 
bran  with  rice  hulls  is  sometimes  extremely  dangerous,  when  the 
I>er  cent  of  hulls  is  high,  as  the  hulls,  on  account  of  their  compo- 
sition and  structure,  produce  gastric  irritation,  vomiting  and 
finally  death  to  the  animal  fed  on  the  same. 
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According  to  Dr.  Browne  the  formula  used  for  calculating 
adulteration  in  rice  bran  is  as  follows : 

Per  cent  lmlls=3.33x  per  cent  fiber— 10). 
Assuming  that  the  hulls  carry  40  per  cent  fibre  and  the  bran 
runs  10  per  cent  fiber. 

A  sample  of  rice  bran  with  30  per  cent  fiber  would  be  con- 
sidered as  having  66.60  per  cent  hulls. 

Example:   Per  cent  hulls=3.33x  (30-10). 

3.33x20—66.60  per  cent. 
Some  of  the  samples  reported  in  this  bulletin  contain  even  a 
greater  per  cent  of  hulls  than  in  the  above  cited  example. 

From  the  results  obtained  in  this  laboratory  rice  bran  should 
contain  12.50  per  cent  protein,  10  per  cent  fat,  not  over  10  per 
cent  fibre,  and  the  ash  should  not  exceed  9  per  cent.  Any  rice 
bran  carrying  over  10  per  cent  fibre  and  over  9  per  cent  ash 
shows  signs  of  adulteration.  In  the  following  tables  many  brans 
analysed  over  30  per  cent  fibre  and  16  per  cent  ash.  Such  brans 
are  dangerous  for  feeding  purposes.  Our  feeders  should  use 
every  precauton  in  purchasing  this  article. 


MOLASSES  FEEDS. 

These  feeds  are  very  popular,  and  a  large  quantity  of  this 
class  of  goods  is  consumed  in  this  State.  They  are  made  of  mix- 
tures of  oat  offal,  refuse  from  flouring  mills,  ground  corn  stalks, 
nnely  ground  hay,  chaff  from  pipe  factories,  cockle  seeds,  rice 
hulls,  malt  sprouts,  brewer's  grains,  cotton  seed  meal,  rice  bran 
and  similar  products;  together  with  10  per  cent  to  30  per  cent 
n molasses.  There  is  a  great  deal  of  unscrupulous  manufacturing 
in  this  class  of  goods,  and  many  times  the  molasses  is  used  to 
conceal  poor  goods. 

In  the  manufacture  of  molasses  feeds  the  simple  mixing^  of 
the  materials  and  molasses  is  not  sufacient.  Artificial  drying 
must  be  resorted  to.  If  these  feeds  are  not  dried  sufficiently, 
fermentation  sets  in  and  spoils  the  feed.  This  is  especially  liable 
to  happen  in  hot  weather.  Several  carloads  of  these  feeds  have 
been  shipped  back  to  the  manufacturers  on  account  of  decom- 
position. 

A  molasses  feed  should  not  carry  over  12  per  cent  of  moisture, 
find  one  running  10  per  cent  of  moisture  is  preferable. 
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CORN  AND  OAT  FEEDS. 

These  feeds  are  made  up  of  factory  by-products  or  waste  pro- 
'ducts.  They  are  mixtures  of  oat  offal  and  broken  corn  or  hominy, 
and  sometimes  contain  other  materials  to  bring  up  the  protein 
content. 

The  results  reported  in  the  following  tables  show  that  these 
feeds  vary  from  5.40  per  cent  to  11.75  per  cent  of  protein,  from 
1.45  per  cent  to  5.77  per  cent  of  fat  and  from  8.47  per  cent  to 
22.84  per  cent  of  fibre. 


WHEAT  BRAN  AND  MIXED  FEED. 

Good  wheat  bran  is  a  scarce  article  in  Louisiana.  Some  of 
these  brans  are  adulterated  with  oat  offal,  and  contain  screen- 
ings. 

A  good  wheat  bran  should  run  at  least  15  per  cent  protein  and 
not  more  than  12  per  cent  fibre. 

Many  of  the  mixed  feeds  sold  in  this  State  are  adulterated 
Tvdth  ground  corn  cobs.  These  feeds  came  up  to  their  guarantee 
ii»  most  all  cases,  but  the  consumer  in  buying  these  feeds  pays 
fully  as  much  as  for  the  genuine  article.  A  true  mixed  feed, 
under  this  head,  is  composed  of  bran  and  middlings  in  varying 
proportions.  The  consumer  should  demand  a  mixed  feed  carry- 
ing at  least  16.50  per  cent  protein. 


CONDIMENTAL  FEEDS. 

There  have  been  very  few  samples  of  these  feeds  received  in 
this  laboratory.  These  feeds  are  a  mixture  of  sulphur,  salt,  salt- 
peter, epsom  salts,  Glauber's  salts,  sodium  bicarbonate,  fenugreek 
seeds,  fennel  seeds,  charcoal,  red  and  black  peppers,  ground  bone, 
Venetian  red  and  anise.  •  This  class  of  feeds  generally  carry 
attractive  names  and  the  manufacturers  make  great  claims 
regarding  their  curative  properties.  These  feeds  are  too  expen- 
sive for  the  economical  feeder. 

If  your  animals  are  in  good  health  they  need  no  condition 
l^owders  or  tonics,  and  if  they  are  sick  it  is  cheaper  to  consult  a 
veternarian. 
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C  O  T  T  O  N 


Averagino-  at  least 


■  '  i' 

^-1 

C  .j,^ 

"-1 

u 

a- 

Protein 

Manufacturer  or  Jobber  and  Brand 

3  ^  S 
^  m  o 
A  O 

1  Station 
Numb 

% 

Found 

% 

Guar- 
anteed 

Abbeville  Cotton  Oil  Co., 

1 

,22^8 

44.31 

.'-iS.OO 

Abbeville,  La. 

Canton  Cotton  Oil  Co., 

1 

507 

43.06 

38. 75 

Canton,  Miss. 

Centreville  Cotton  Oil  Co., 
Centreville,  Miss. 

2 
2 

119 
280 

44.06 
44.75 

J/ 0.00 

40.00 

4 

44.41 

40.00 

Hazlehurst  Cotton  Oil  Co., 
Hazlehurst,  Miss. 

15 
12 
11 
16 
17 

3 
17 

2 

2 
12 

9 

39 
101 
183 
213 
293 
334 
383 
389 
482 

620 

44.25 
16.00 

45  87 
46.25 
45.19 
45.81 
45.50 

46  37 
46.06 
45.43 
41,66 

40.00 
40.  op 
40.00 
40.00 
40-00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 

Average                                 -  ■  ■  - 

11& 

i 

45.31 

40.00 

Jackson  Cotton  Oil  Co., 
Jackson,  Miss. 

■ 

1 

2 
1 

226 
135 
607 

43.18 
44.12 
42.63 

41  00 
41.00 
41.00 

43.31 

j  41-00 

Jackson  Cotton  Oil  Co., 

1 

51 

44.38 

38.75 

Jackson,  Miss. 

Kentwood   Cotton   Oil  Co., 
Kentwood,  La. 

1 
1 

25^ 

46.37 
,46.87 

40.00 
40.00 

i  2 
1 

46.62 

40.00 
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SEED  MEAL 


43  per  cent  Protein. 


Fat 

1  Carbohydrates 

Fiber 

Water 

Ash 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

anteed 

Found 

Found 

12.51 

12.00 

21.00 

1  20.00 

1 

7.78 

1 
i 

7.00 

8.25 

6.15 

8.88 

7. 75 

26.92 

28.00 

7.75 

■ 

8.40 

6.47 

6.92 

9.42 
7.84 

S.  00 
8. 00 

24.88 
22.98 

1 

1  26.00 
26.00 

7.27 
10.02 

8.00 
8.00 

7.58 
8.42 

1 

i  7.84 
6.49 

8.88 

.  8.00 

28.65 

26.00 

8.6i4 

0 .  uu 

8.00 

6.92 

7.74 
■  8.29 
■7.78 
7.58 
7.68 
7.56 
7.59 
7.48 
7.88 
9.17 
8.01 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

i  26.69 
25.46 

i  25.40 
24.14 
24.05 

1  25^81 
24.20 
24.27 
25.49 
22.72 
27.58 

2 If.  00 
24.00 
21^.00 
2Jf.OO 
nn 

i^j^.  uu 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

7.05 
7.08 
6.85 
6.70 

D.O'i 

7.13 
7.45 
7.41 
7.19 
7.04 
7.44 

5.00 
5.00 
5.00 
5.00 
O.uU 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

■  7.47 
6.28 
7.45 
8.63 
9.87 
7.01 
8.42 
7  'iQ 

<  .  Oa 

>  7.30. 
9.02 
8.52 

6.80 
6.89 
6.70 
6.75 
6.67 
6.68 
6.84 

6.63 
6.62 
6.84 

7.82 

8.00 

25.07 

24.00 

7.08 

5.00  j 

7.93 

6.76 

7.85 
8.42 
9.94 

10.00 
10.00 
if)  f)() 

26.86 
25.74 

27.00 
27.00 
27.00 

8.09 
7.39 
.7.24 

8.00 
8.00 
8.00 

7.19 
7.45 
9.28 

7.88 
6.88 
6. 98 

8.74 

■  10.00 

25.86 

27. 00 

7.57 

8.00 

7.98' 
* 

7.04 

8.22 

8.20  \ 

1 

25.89 

25. 00 

1 

6.74 

9.50 

8.40 

6.87 

11.88 
9.87 

8.20 
8.20 

22.75 
22.56 

24.00 
24.00 

5.12  1 
5.53  I 

'  3.40 
3.40 

7.45 
7.96 

6.98 
7.21 

10.60 

8.20 

22.66 

24.00 

5.82 

3.40 

7.71 

7.09 
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COTTON 
Averaging  at  least 


Manufacturer  or  Jobber  and  Brand 


a  S  n  ^ 


Protein 


Found 


9r 

Cruar- 
anteed 


Louisiana  uotton  yjw  \jO; 

8 
12 

26 
70 

46.40 
42.68 

4. .'.00 
42.00 

Shreveport,  La. 

8 

154 

44.44 

4:^.00 

1 

251 

42.75 

42.00 

0 

295 

42.00 

42.00 

2 

878: 

48.81 

42.00 

4 

400; 

48.81 

42.00 

2 

456 

44.37 

42.00 

6 

570 

42.25 

42.00 

3 

629 

45.44 

42.00 

52 

48.75 

42.00 

Magnolia  Cotton  Oil  Co., 

4 

79 

46.63 

40.00 

9 

199 

45.50 

40.00 

Magnolia,  Miss. 

6 

290 

45.12 

40.00 

7 

382 

•  46.50 

40.00 

1 

402 

47.87 

40.00 

27 

46.82 

40.00 

Minden  Cotton  Oil  Co., 

2 

80 

44.56 

40.00 

Minden,  La. 

4 

1  209 

45.50 

40.00 

8 

1  274 

44.00 

40.00 

1 

i  369 

44.12 

40.00 

1 

1  556 

41.87 

40.00 

11 

44.01 

40.00 

New  Orleans  Cotton  Seed  Oil  Co., 

1 

i  255 

44.18 

40.00 

New  Orleans',  La. 

.  1 

381 

45.62 

40.00 

2 

1 

"i 

44.90 

40.00 

! 

People's  Cotton  Oil  Co., 

1 
1 

23f 
12^ 

)  45.87 
-  46.18 

40.00 
40.00 

Lafayette,  La. 

1 

2; 

}  48.14 

40.00 

3 

45.07 

40.00 
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S  E  E  D  MEAL 


43  per  cent  Protein. 


Fat 

Carbohydrates 

Fiber 

j  Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

i  % 
Found 

% 

Gruar- 
anteed 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

8.93 
8.81 
8.90 
8.70 
9.10 
8.87 
8.77 
9.11 
9.29 
8.71 

.   S.kS  . 

8.4s 

848 
8.4  s 
8.4s 
8.4s 
8.48 
8.48 

24.74 
25.71 
25.40 
23.95 
22.86 
24. 18 
26.00 
25.41 
25.04 
24.88 

26.00 
.  26.00 
26.00 
26.00 
26.00 
26. 00 
26. 00 
26.00 
.  26.00 
26.00 

5.96 
7.87 
6.80 
6.35 
5.98 
6.85 
6.47 
6.05 
■6.75 
6.32 

8.50 
8. 50 
8. 50 
8.50 
8. 50 
8. 50 
8.50 
8. 50 
8.50 
8. 50 

6.67 
1  8.26 
8.48 
10.88 
1  9.98 
9.14 
7.42 
7.44 
9.82 
7.05 

7.30 
7.17 
7.53 
7.86 
10.18 
7.65 
7.53 
7.62 
7.85 
8.10 

8.92 

8.48 

24.77 

26.00 

,  6.43 

8.50 

8. .81 

7.82 

9.57 
•  8.55 

8.25 
•8.82 

9.70 

8. 00 
8.00 
8.00 
8:00 
8.00 

22.28 
24^66 
24.54 
28.22 
21.26 

26. 00 
26. 00 
26. 00 
26. 00 
26.00 

U. 

6.82 
5.73  , 
5.78 
■  5.77 

Q  no 
0 .  uu 

8.00 

8.00 

8.00 

8.00 

8.79 
7.78 
9.68 
0. 00 
8.87 

6.74 
6.69 
6.78 
I .  uu 
7.08 

8.98 

8.00 

'  23.18 

26.00 

6.03 

8.00 

8.65 

6.84 

11.11 
8.60 
10.22 
11.70 
9.12 

8.00 
8.00 
8.00 
8.00 
8. 00 

23.74 
25.88 
24.58 
24.44 
24.56 

20. 00 
'  20.00 
20.00 
20. 00 
20.00 

6.18 
4.85 
5.20 
4.97 
7.15 

5.00 
5. 00 
5.00 
5.00 
5. 00 

7  fi8 
8.49 
8.67 
7.60 
10.12 

u.  /  0 

7.20 
7.88 
7.17 
7.18 

10.15 

8. 00 

24.64 

20.00 

5.56 

5. 00 

8.51 

7.18 

8.62 
8.74 

8.00 
8.00 

28.79 
28.98 

26.00- 
.  26,00 

7.97 
7.07 

8.00 
8. 00 

I  8.55 
8.16 

6.89 
6.48 

8.68 

8. 00 

28.88 

26. 00 

7.52 

8.00 

8.86 

6.65 

8.55 
8.60 
9.73 

8.00 
8.00 
8. 00 

24.09 
24.18 
26.23 

26.00 

26  00 
26. 00 

7.82 
7.64 
9.29 

8.00 
8.00 
8.00. 

7.86  ' 
6.95 
5.78  ' 

6.31 
6.45 
5.83 

8.98 

8.00 

24.83 

26.00 

'8.08 

8.00 

6.87 

6.19 
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COTTON 
Averaging  at  least 


O 

u 

0-) 

Protein 

Manufacturer  or  Jobber  and  Brand 

llh 

^     O  ' 

n  ■ 

9c  ■  ! 

Found  ' 

1 
i 

%  ■ 
Guar- 
anteed 

i 

Standard  Cotton  Oil  Co., 
New  Orleans,  La. 

•  5 
1 
1 
1 
1 

<  1 
69 
1671 
258 
315: 
485 

43.81 
44.50 
42.31 
41.25  : 
48.81  1 

40. 00 

40.00 
40.00 
40.00 
40.00 

9 

1 

44.18 

40.00' 

Standard   Guano  Co., 

2 

106 

48  12 

40.00 

New  Orleans,  La. 

Sunset  Cotton  Oil  Co., 

_  2 

133 

4to.  O  ( 

i,n  no 

XfU.  uu 

Sunset,  La. 

Union  Oil  Co., 
Gretna,  La. 

5 
i 

104 

44.56 
48.68 

41.00 
41.00 

6 

44.12 

41.00 

Union  Oil  .Co., 

31 

43.09 

,  38.00 

Uniontown  Cotton  Oil  Co., 

i 

129 

48.18 

S8. 75 

Uniontown,  Ala. 

Averaging  40  to  43 

Arcadia  Cotton  Oil  Co., 
Arcadia,  La. 

8 
4 
1 
1 
1 
1 

28  44.88 
87i  42.56 
29l!  41.65 
891!  41.12 
490  48.48 
545  40.87 

42.00 
42.00 
42.00 
1  42.00 

:  .42.00 
42.00 

\^ 

42.25 

i  42:00 

Ashley  Oil  and  Gin  Co., 
Wilmot,  Ark. 

5 
1 

1 

1  25^ 

-  42.62 
>  40.84 

42.00 
42.00 

6 

41.73 

42.00 

Louisiana  Bulletin  No.  88. 
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SEED  MEAL 


43  per  cent  Protein. 


Fat 

Carbohydrates 

Fiber 

Water 

.Ash 

% 

Found 

% 

1  Guar- 
j  anteed 

•  %  - 
Found 

% 
Guar 
anteed 

% 

Found 

% 

Guar- 
anteed 

I  

i  % 
Found 
■ 

■  % 
Found 

9.24 

8.52. 
8.48 
9.24 
1L04 

s.oo 
:  8.00 

I  8.00 
S.OO 
\  8.00 

24.64 
24.86 
25.72 
26.52 
2^.10 

::'6.00 
26.00 
26.00 
an 

26.00 

6.97 
6.50 
7.15 

i  .  /i\J 

5.31 

8.00 
\  S.OO 
i  8.00 

o.  uu 

8. 00 

1 

i  8.39 
1  7.84 

8^05 
I  6.85 

6.95 
7.78 

t  .  t  o 

7.68 
5.89 

1 

9.30 

S.OO 

24.77 

26. 00 

6.64 

8. 00 

ij  

7.94 

j  .• 

i       7  99 

9.67 

8.00 

25.30 

26. 00 

7.47 

8. 00 

7.08 

7.36 

11.39 

8.00 

1 

25.15 

56\00 

7.57 

8.00 

j 

'      6  05 

•I 

6.47 

8.86 
8.92 

■ 

10.00 
10.00 

25.51 
25.50 

21.00 
27.00 

6.90 
6.23 

8.00 
8.00 

7.50 
8.12 

6.67 
7.. 55 

8.89 

10.00 

25.51 

27.00 

6.56 

8  00 

7.81 

7.11 

10.46 

10.00  \ 

! 

24.88 

27.00 

7.73 

i 

9.00 

6.91 

6.93 

8.49 

8.  so 

27.56 

\ 

25.00 

o.8o 

9.50 

6.61 

7.30 

Per  cent.  Protein. 

7.29 
7.74 
7.73 
10.60 
6.95 
7.33 

8. 00 
8.00  i 
8.00  1 
S.OO  , 
8.00 
8. 00 

2S.76 
26.08 
26.18 
25.11 
27.78 
27.07 

15.00 
15.00 
15.00 
15.03 
15.00 
15.00 

i 

7.73  I 

8.18 

7.35 

6*39 

8.10 

7.42 

10.00 
10.00 
10. 00 
10..00 
10.00 
10.00' 

6.90 
8.34 
9.78  j 
9.15 
6.76  ' 
10.68 

6.94 
7.10 
7.31 
6.68 
6.98 
7.13 

7.94 

8.00 

26.66 

15.00 

7.53  1 

1 

10.00 

8.60  i 

i 

7.02 

8.09 
7.84 

8.03 
8.00 

24.02 
25.91 

15.00 
15.00 

9.44 
8.80 

10.00 
10.00 

8.83 
9.45 

7.00 
7.16 

7.97 

8. 0'J 

24.9S 

15.00 

9.12 

10.00 

9.14 

7.08 

Louisiana  Bulletin  No.  88. 


COTTON 


Averaging  40  to  43 


=4-1 

Station 
Number 

Protein 

Manufacturer  or  Jobber  and  Brand 

Numbei 
Sampl 
Compos 

Found 

Guar- 
anteed 

Brookhaven  Cotton  Oil  Co., 
Ercckh£ven,  Miss. 

6 

2 
2 

524 
575 
619 

42.44 
41.68 
44.18 

38.00 
■  38.00 
38.00 

10 

42.78 

38.00 

Canton  Cotton  Oil  Co., 
Canton,  Miss. 


Average 


568 


44.18 
88.14 

41.16 


Centreville  Cotton  Oil  Co., 
Centreville,  Miss. 


566  42.87 


Cinclare  Cotton  Oil  Co., 
Cinclare,  La. 


Average 


126 
224 
571 


41.81 
42.46 
41.74 


42.  OC 


38. 

38.  I  n 


38. 13 


38.  ; 


1.1.00 
In. 00 
In. 00 


1-1.00 


Colfax  Cotton  Oil  Co., 

1 

120 

1 

40.56 

JfO.OO 

Colfax,  La. 

Columbia  Cotton  Oil  and  Manufacturing  Co., 
New  Orleans,  La. 

2 
1 
1 
1 

198 
808 
505 
608 

40.05 
89.68 
89.62 
40.91 

37.87 
37.87 
37.87 
31.87 

5 

40.07 

3  7  87 

Cousumers'  Cotton  Oil  Co., 

t 

1 

283 

41.78 

43.00 

Forest  City,  Ark. 

Louisiana  Bulletin  No.  88. 
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SEED  MEAL 


Per  cent  Protein. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Giiar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

7c  . 
Found 

5.98 
6.21) 
7.14 

;■.  00 

.    1.00  . 
7.00 

25.80 
26.58 
22.17 

SJ.OO 
■J  J.  00 
J  J.  00 

11.42 
10.26 
11.77 

11.15 

IJ.OO 
IJ.  00 
IJ.  00 

'  8.27 
9.00 

O.  OO 

6.59 
6.27 
6.44 

6.46 

7. 00 

24.68 

SJ.  00 

IJ.  00 

8.54 

6.44 

7.86 
8.09 

S.JO 
cV.  .JO 

27.19 
28.00 

J5.00 
JFi.OO 

5.81 
9.48 

9.r>o 

9., 50 

8.02 
9.58 

6.94 

6.71 

■ 

7.98 

S.JO  ' 

27.60 

Jf).  00 

7.64 

9.50 

8  80 

6.82 

7.84 

S.JO 

25.22 

1 

Jn.OO 

8.50  9.->0 

\ 

9.40 

6.67 

8.95 
8.75 
8.08 

1 

10.00 
10. 00 
10.00 

26.72 
24.52 
24.18 

IS. 00 
IS.  00 
IS.  00 

8.41 
8.99 

.8  57 

IJ.OO 
IJ.  00 
IJ.OO 

6  60  7.51 
7.60  7.68 
10.09  7.89 

8.51 

10.00  i 

25.12 

IS. 00 

8.66 

IJ.OO 

8.10  '7.58 

8.82 

s.oo 

27.28 

JO. 00 

8.80 

s.oo 

7.76 

7.78 

8.22 
8.74 
9.72 

10.  70 
10. 10 
10. 70  i 
10.  70 

10.70 

28.15 
26.29 
27.21 
26.06 

J6.f)7 
J6.57 
J6.57 
JO.. 5  7 

9.89 
10.80 

9.47 
10.22 

S.S7 
S.S7 
S.S7 
S.S7 

7.82 
8.62 
7.12 
9.80 

6.87 
6.87 
6.86 
6.48 

8.80 

26.98 

J6..57 

9.84 

S.S7 

8.84 

6.52 

10.02 

S.OO 

26.42 

JO.  00 

7.08 

9.00 

,  7.07 

7.68 

16 


COTTON 
Averaging  4U  to  43 


Manufacturer  or  Jobber  and  Brand 


De  Soto  Cotton  Oil  Co., 
Mansfield,  La. 


Average 


El  Dorado  Cotton  Oil  Co., 
El  Dorado,  Ark. 


Number  of 

Samples 
Composited 

Station 
I  Number 

Protein 

Found 

Guar- 
anteed 

1 
1 
1 
1 
1 
1 

123 
235 
313 
376 
457 
559 

"43.25  1  Jfl.Sy 
43.50  1  Jtl.Sii 
42.37  i    Jfl.Sy  ■ 
41.93  1  41-^9 
45.15  1  41-^9 
40.56  1  41-^9 
1  -  - 

6 

42.79  i    41 -Si' 

\ 

16& 


42.37  4o.00 


Feliciana  Cotton  Oil  Co., 
St.  Francisville,  La. 

\  1 
M 

30 
171 
212 

44.56 
42.25 
41.62 

40.00 
40.00 
40.00 

6  i 

42.81 

40.00 

Glen  Allen  Oil  Mill  Co., 
Glen   Allen,  Miss. 

1 

172 

41.42  SS.7n 

1  ' 

Grand  Ecore  Cotton  Oil  Co., 
Natchitoches,  La. 

1 
1 

137 
403 

39.75 
40.87 

JJ.OO^ 
Jo. 00 

2 

40.31 

Jo  :  00 

Lecompte  Cotton  Oil  . Co., 
Lecompte,  La. 

2 

208 

-  40.68 

42.J1 

Lexington  Cotton  Oil  Co., 
Lexington,  Miss. 

4 

!  102 

'  40.69 

JS.  lO 

1 

Mississippi  Cotton  Oil  Co., 
Jackson,  Miss. 

5 

84 

1  41.75 

] 

41-00 

Louisiana  Bulletin  No.  88. 
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SEED  M  E  A  E 
Per  cent.  Protein 


Fat 

! 

1  Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

8.80 
8.10 
7.(50 
8.25 
8.27 
8.00 

8.15 
S.15 
8.1.5 
S.15 
8.15 
8.15 

.  26.29 
26.93 
■  27.86 
26.32 
25.73 
26.65 

23.16 
23.16 
23.16 
23.16 
23.16 
23.16 

7.16 
6.83 
7.29 
7.58 
6.93 
8.80 

10.Ji3 
10.  It  3 
10.1i3 

10.4:'S 

10.43 

10.43 

7.59 
7.79 
8.15 
9.50 
7.31 
9.26 

6.91 
6.85 
6.73 
6.42 
6.61 
6.73 

8  17 

8.15 

26.63 

23.16 

7.43 

10.43 

8.27 

6.71 
 ^ 

7.82 

7.80 

26.33 

.^5.50 

8.31 

9.20 

8.50 

6.67 

If.  -OU 

11.50 
9.70 

k  no 
8.00 
8.00 

22.95 
22.85 
24.49 

26.00 
26.00 

R  OR 
O.  \jO 

7.85 
8.86 

0 .  UU 

8.00 
8.00 

7.35 
8.70 
9.00 

6.80 
6.85 
6.83 

10.49 

8.00 

1 

23.43 

26.60 

8.10 

8.00 

8.35 

6.82 

8.53 

8.^0 

27.52 

25.00 

7.80 

9.50 

7.40 

7.63 

10.47 
().79 

12.00 
12.00 

27.43 
27.33 

18. 00 
18.00 

8.17 
9.13 

12.00 
12. 00 

6.73 
8.52 

7.45 
7.46 

8.63 

12.00 

27.33 

18.00 

8.65 

12.00 

7.62 

7.46 

12.35 

10.10 

24.55 

25.62 

6.98 

7.  70 

8.25 

7.19 

8.58 

8.20 

28.86 

25.00 

7.10 

9.50 

7.40 

7.37 

9.71 


10.00         26.01       27.00   \     7.85  8.00  7.3' 


.31 


IS 


Louisiana  Buli.etix  Xo.  88. 


c  o  r  T  O  N 


Avei  agir^4'  -iO  o  -to 


Maiuif  actnrer  or  Jobber  and  Brand  | 

X  ~  ■ 

.  Protein 

Found 

Guai'- 

Mississippi  Cotton  Oil  Co.,  1 
Jackson,  Miss.  | 

2 

A 

4: 

2 
4 
o 

I  ! 

2 

148 
207 
818 
885 
899 
508 
572 
621 

r 

42.06 
42.81 
40.69 
42.75 
40.43 
42.00 
41.48 
41.63 

41.72 

38. 60 
38.63 
38.63 
38,63 
38.63 
38.63 
38.63 
38.63 

38.63 

19 

Moorhead  Cotton  Oil  Co.,  i 
Mocrhead.  Miss. 

1 

285;  40.06 

I 

38.  :o 

Pickens  Cotton  Oil  Co., 
Pickens,  Miss. 

■2 

1 

81  40.00 

38. 

Piedmont  Cotton  Oil  Co., 
Faunsdale,  Ala. 

o 

105 

40' 18 

3S.  75 

Planters'  Oil  Mill, 
Monroe,  La. 

1 

1  27 

i 

41.31 

1  40.00 

Planters'  Oil  Mill, 

Monroe,  La.   

j  1 

625 

41.25 

38. 75 

Planters'  Oil  MiU,    '  • 
Monrce,  La. 

4 
4 
8 
1 
1 
2 
8 

22 
8^ 
287 

497 

'  57;- 
68( 

42.81 
40.94 
88  59 
40.28 
42.00 
5  41.12 
)  48.41 

42.00 

42.00 
42.00 
4:J.0O 
42.00 
42. 00 

41.80 

4:i.00 

Port  Gibson  Oil  Works, 
Port  Gibson,  Miss. 

Averaj^e 

1  6 

■  { 

12 

6 

18 
57 

b!  40.63 
4  42.62 
4  88.93 

38. 00 
38.00 
38.00 

40.72 

38.00 

DouisiANA  Bulletin  No.  88.       .  "19 


S  E  E  1)   M  E  A  L 


per  cent  Protein. 


r 

Fat 

1 

Carbohydrates 

Fiber   ,      \  Water 

Ash 

Found 

anteed 

1 

Found  1 

Guar- 
anteed 

7r  \ 

Found 

1 

Guar- 
anteed 

Found 

% 

Found 

9.79 
8.56 

iU.  vo 

8.54 
7.28 
8.69 
8.08 
10.00 

10.00 
10.00 

10.00 
10.00 
10.00 
10.00 
10.00 

24.79 
•  24.40 
24.67 
24  24 
28.00 
25.75 
26.29 
24.17 

8.00 

8.32  • 

8.10 

7.86 

9.14 

7.82 

7.68 

7.81 

9.00  1 
9.00  \ 
9.00 
9.00  ' 
9.00  1 
9.00 
9.00 
9.00  [ 

1 

8.32  ' 

9.42 

8.20 

9.53 

7.62 

7.98 

9.52 

9.28 

7.04 
6.59 
7.39 
•  7'.  08 
7.53 
7.76 
7.05 

8.98 

10.00 

25.29 

8.09 

9.00 

8.78 

.19 

7.76 

7.  /  5 

26.97 

.!S.O0  8.20 

1 

S.W 

9.50 

7.51 

9.18 

28.81 

25. 00 

1 

7.82 

1 

il  ■ 

9.50  8.09 

j 

6.65 

9.00 

S.-20  ' 

1  26.92 

[ 

25.00 

\ 

9.15 

■  1 

9.50  7.80 

6.95 

9.81 

s.oo 

24.89 

10.61 

10.00  \ 

7.27 

6.61 

9.89 

7.1 0 

26.03 

28. 00 

6.56 

8.40 

8.63 

i 

8.14 

11.78 
10.11 
10.45 
7^67 
8.39 
9.67 
8.44 

S.OO 

s.oo 

8.00 

S.oo 
s.oo 

!  8.00 
i  8.00 

1 

28.82 
24.96 
26. 68 
28.46' 
27.54 
25.68 
24.76 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 

9.72 
9.70 
9.70 
8.97 
8.60 
6.97 
1  8.16 

10.00 
i  10.00 
\  10.00 

10.00 
•  10.00 
\  10.00 

10.00 

5.26 
7.56 
•  7.87 
7.58 
5.91 
9.65 
7.10 

6.61 
6. 78 
7.26 

1 

1      < .  06 
j  6.96 
1  8.13 

9.50 

<S'.00 

25.99 

15.00 

8.88 

\  10.00 

7.19 

7.19 

8.85 
8.99 
9.88 

8. 00 
'  8.00 
8. 00 

26.38 
25.01 
24.77 

22.00    ;  9.55 
22.00  \.  8.50 
;    22.00  !  9.88 

11.00 
11.00 
11.00 

7.93 
7.55 
,  10.45 

1 

6.66 
,  7.33 
7.00 

9.08 

8.00 

i  25.39 

22.00  ii  9.15 

11.00 

8.6i 

7.02 

20 
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COTTON 
Averaging-  40  to  43 


Manufacturer  or  Jobber  and  Brand 

- 

i 

o  cr  ^ 
°  ^-^\ 

A  O 

SI 

* 

Pi otein 

% 

Found 

% 

Guar- 
anteed 

Producers'  Cotton  Oil  Co., 

Yazoo  City,  Miss.  | 

1 

132 

40.68 

38. 7'j 

Raccourci   Cotton  Oil  Co., 
Batchelor,  La. 

2 

134 

40.12 

40.00 

Richmond  Cotton  Oil  Co., 
Memphis,  Tenn. 

1 

41.81  38.75 

Ruston  Oil  Mill, 
Ruston,  La. 

1 
1 
1 

I 

6 

25 
189 
281 
333 
384 

43.06 
42.75 
41.93 
41.93 
41.25 

41.00 
41.00 
41.00 
41.00 
41.00 

42.18 

41.00 

Union  Oil  Co., 
Vidalia,  La. 

! 

1    ;  564 

42.18 

•  41.00 

Union  Oil  Co., 
Monroe,  La. 

9 

5 
4 
7 
2 
2 
2 
2 

48 

36 
71 
^0 
17U 
197 
252 
294 
357 
401 
483 

,41.06 
j  39.18 

40.56 
1  40.13 
i  41.50 
1  39.06 

43.37 
i  39.06" 
j  42.56 
1  38.81 

38.63 
38.63 
38. 63 
38. 63 
38.63 
38.63. 
1    38. 63 
1    38. 63 
1  38.63 
38.63 

40.53 

1    38. 63 

Washington  Cotton  Oil  Co., 
Washington,  La. 

i;  1 
i  1 

1  

53  40.44 
2^3  39.75 

38. 60 
38. 60 

1  ^ ' 

j  40.09 

38.60 
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SEED  MEAL 


per  cent  Protein, 


Fat " 

Carbohydrates  • 

Fiber 

Water 

Ash 

% 

Found 

!  % 

j  Guar- 
anteed 

1  , 

!  % 

Found 

% 

Guar- 
anteed 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

10.71 

8.:i0 

26.21 

..'5.00 

8.72 

9.50 

1 

6.65 

7.03 

y.  uu 

8. 00 

:J6. 00 

i 

9.o2 

8.00 

6.85 

7.50 

Q  Aft 

o.  ,cU 

25  00 

ft 

9.80 

7.67 

7.68 

7  90 
7.6a 
11.50 
11.13 
10.80 

10.00 
10.00 
10.00 
,  10.00 
10.00 

23.54 
27.25 
25.22 
25.96 
25.26 

27.00 
27.00 
27.00 
27.00 
27. 00 

7.93 
7.52 
5.47 
6  30 
6.79 

8.00 
8.00  t 
8.00 
8.00 
8.00 

5.79 
7.75 
9.16 
8.11 
9.02 

11.78 
7.08 
6.72 
6.56 
6.88 

9.80 

10.00 

25.45 

27.00 

6.80 

8.00 

7.97 

7.80 

■  7.80' 

10.00 

25.48 

27.00 

■  1 

7.85 

8.00 

1  9.53 

i 

7.16 

8.41 
9.80 
10.17 
8.88 
8.43 
9.94 
8.75 
7.55 
8.37 
7.54 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10  00 
10.00 

I 

26.39 
27.89 
25.15 
27.11 
26.87 
23.72 
24.33 
26.89 
25.62 
27.36 

27.37 
27.37 
27.37 

27.37  i 

27.37 

27.37 

27.37 

27.27  ! 

27.37 

8.54 
8.72 
9.13 
9.51 
8.48 
9.82 
6.09 

10.46 
8.88 

10.97 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

8.83 
7.72 
7."  44' 
8.06 
7.85 
10.48 
10.48 
9.29 
8.23 
8.33 

6.77 
6.69 
7.55 
6.81 
6.87 
6.98 
6.98 
6.75 
6.34 
6.99 

8.74 

10.00 

26.13 

27.37 

9.06 

9.00 

8.67 

6.87 

14.45 
11.70 

8.50 
8.50 

22.09 
2^3.56 

27.1(0 
'  27.  kO 

9.10 
9.23 

10.00 
10.00 

7.62 
9.17 

i 

6.30 
6.59 

13.08 

8.50 

22.83 

27.1,0 

9.17 

10.00 

8.39 

6.44 
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C  O  T  T  O  X 

Averaging-  38  to  iO 


MannfactiTi-er  or  Jobber  and  Brand 


Protein 


^       T  ;  Guar- 


Alabama  Cotton  Oil  Co., 
Montgomery,  Ala. 

Average   


1  I  180  40.12  ;  dS.15 
1    i  2^9     88.40  ;  38.^5 


89.26 


o8.  /  .^ 


Arcadia  Cotton  Oil  Co., 
Arcadia,  La. 


169:    89.12  i  JtO.UU 


Buckeye  Cotton  Oil  Co., 

4 

67 

89.00  1 

38.1'^ 

Selma,  Ala.  , 

Capital  City  Oil  Mill, 

D..*4'*^M     RniiflP  La. 

1 
1 
1 

278 
828 
878 

41.12 
87.06 
86.74 

40.00 
40.00 
40.00 

\ 

476 

87.65 

40.00 

_l 

-  88.14  , 

40.00 

Clay  County  Cotton  Oil  Co.,  | 

1 

122 

39.25 

38.75 

West  Point,  Miss. 

Clinton  Cotton  Oil  Co., 
Clinton,  La. 

2 
2 

21 
124 

41.18 
35.78 

4.^^.10 
42.10 

Average      

4 

38.46 

42.10 

Columbia  Cotton  Oil  &  Manufacturinq  Co., 

1  '  1 

284 

38.65 

38.:.', 

New  Orleans,  La. 

Columbia  Cotton  Oil  &  Manufacturing  Co., 

1  '\ 

88e 

89.31 

1 

;  40.00 

New  Orleans,  La. 

Concordia  Cotton  Oil  Co., 

Vidalia,  La. 

6 
4 
1 

1  ' 
1 

15  40.18 
96|  40.06 
282!  87.80 
292i  40.88 
829]  89.35 

1  40.00 
40.00 
40.00 
40.00 
40.00 

18 

89.55 

j  40.00 

1 
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S  K  E  i)  M  E  A  L 
Per  cent  Protein. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

r/ 

Found 

0/ 

vc 

Guar- 
anteed 

/c 

Found 

% 

Guar- 
anteed 

% 

Found 

Found 

7.86 
7.87 

S.JO 
S.  JU  ^ 

28.60 
27.86  i 

:25.00  ■ 
:i5.00  . 

10.01 
11.40 

9.50 
9.50 

7.16 
8.40 

6.25' 
6.57 

7.62 

■  28.28 

:i5. 00 

10.70 

1 

9.50- 



7.78 

6.41 

8.80 

\ 

G.r>v  i 

26.56 

\ 

.J7.00 

1 

10.07 

8.00-  ■ 

8.47 

1 

6.98 

7.82 

1 

i 

80.56 

25.00 

8.44 

9.50 

(  .  (  0 

7.69 
7.65 
7.B2 
■  7.00 

7 . 00  ! 
7.00 
1. 00 
7.00 

28.90 
26.91 
25.96 
27.88 

26.00 
26.00 
26.00 
26 .00 

10.67 
18.42 
12.88 

iO.U') 

8. 00 
8. 00 
8. 00 
8  00 

9.80 
8.66 
10.52 
8.45 

6.82 
6.80 
6.68 
6.47 

7.42 

7.00 

26.04 

26.00 

12.49 

8. 00 

9.86 

6. 55 

8.85 

28.89 

25.00 

.  8.45 

1 

9.50 

1  7.50 

■  10.68 
10.48 

'  5.10'  ■ 
5.10 

22.94 
'  27.09 

16.09 
16.09 

18.26 
18.02 

10. 00 
10.00 

1 

5.96 
]  7.44 

6.08 
6.19 

10.58 

5.10 

25.01 

6.09 

18.14 

10.00 

6.70 

6.11 

8.80 

7.75' 

28.80 

,  28.00 

1 

8.88 

8.J1O 

1 

8.82 

7.05 

10.88 

;  8.00 

25.09 

,  26.00 

\ 

9.82 

8.00 

8.86 

1 

6.74 

10.21 
li.87 
8.26 
7.15 
7.74  . 

6.59 
6.59 
6.59 
6 .59 
6.59 

26.08 
25.21 
27.89 
25.66 
27.96 

27. 00 
27.00 
.  27.00 
27. 00 
27.00 

8.11 
6.88 
10.79 
8.86 
9.81 

8.00 
8.00 
8.00 
8.00 
8.00 

8.25 
8.00 
!  8.40 
11.17 
8.18 

.  7.22 
8.08 
i  7.86 
;  7.28 
j  7.01 

9.05 

6.59 

.  26.45 

27. 00 

8.78 

8. 00 

;  8.79 

■.  7.88 

24 
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C  O  T  1^  O  N 
x4.veraging'  o8  to  40 


O  m  ^ 

S  1 

Protein 

,  <P 

Mannfactm-er  or  Jobber  and  Brand 

Nnmbei 
Sampl 
Compos 

Station 
Numl 

% 

Found 

 • 

Guar- 
anteed 

De  Soto  Cotton  Oil  Co.,  | 
Mansfield,  La.  ! 

8 
8 
2 

88 
282 
355 

86.18 
37.84 
41.06 

88. 75 
38.75 
38. 75 

8 

88.86 

38. 75 

Humphrey-Godwin  Co., 
Memphis,  Tenn. 

Dixie  Brand 

1  1 

145 

89.81 

41.00 

Independent  Cotton  Oil  Co., 
Columbus,  Miss. 

1 

557 

88.81 

38. 75 

1    T  Wells 

Memphis,  Tenn. 

Star  Brand 

2 
2 
1- 

8 

260 
374 
406 
631 

41.49 
39.78 
■  40.45 
82.91 

43.00 
43.00 
If  3. 00 
43.00 

18 

88.66 

43.00 

Macon  Cotton  Oil  Co., 
Tuskegee,  Ala. 

2  • 
1 

256 
!  806 

89.75 
89.68 

38.  75 
38.  75 

o 
O 

t 
i 

39.71 

38.75  . 

Madison  Cotton  Oil  Co., 
Tallulah,  La. 

1 

1 

190 
892 

88.34 
40.81 

40.00 
■40.00 

2 

89.82 

40.00 

Natchitoches  Cotton  Oil  Co., 
Natchitoches,  La. 

1 
1 

121 

m 

86.18 
40.48 

33.00 
33.00 

2 

38.80 

33.00 

Prodijcers'  Cotton  Oil  Co., 
Yazoo  City,  Miss. 

8 

j  611 

39.88' 

1 

\  38.15 

1 
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8  E  JE  D   M  E  A  L 


per  cent  Protein. 


Fat 

Carbohydrates 

Fiber 

1 

'  Water 

Ash 

Found 

% 

Guar- 
anteed 

% 

Found 

i 

1  Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

1 

i        r/  ■ 

Found 

\ 

% 

Found 

8.76 
8.34 
8.26 

8.45 

8.  SO 
8.  SO 
'       8.  SO 

30.08 
28.66 
27.47 

S5. 00 
S5. 00 
S5.00 

8.68 
8^67 
6.82 

•J .  rlU 

9.50 
9.50 

8.77 
9.10 
8.70 

7. 53 
7.39 
^.69 

8.  SO 

28.74 

■ S5. 00 

8.06 

9.50 

8.85 

7.54 

8.87 

8.50 

27.38 

i 

1 

S3. 00 

~  8.47 

10.00 

8.35 

1  7.62 

8.10 

7.75    i  27.64 

ii 

S8.00 

i 

9.02 

8.40 

1  9.65 

i 

6.78 

■ 

8.61 

10.39 
9.29 

O.  DD 

9.00 
9.00 

9.00 
9.00 

9.00 

27.76 
25.43 
26.99 
80.82 

SO.  00 
so.  00 

so.  00 
so. 00 

6.47 
6.75 
7.76 
15.09 

10.50 
10.50 
10.50 
10.50 

7.61 

9.87  ■ 

8.10 

8.22 

'  8.06 
7.78 
7.41 
6.30 

8.74 

27.75 

so.  00 

9.02 

10.50 

8.45  1  7.38 

7.52 
7.02 

7. 75 
7. 75 

27.66 
28.87 

S8.00 

o .  VV 

10.36 
y.  o4 

8.40 

Q  In 
0.40 

8.53 
9.51 

6.18 
5.88 

7.27  1 

28.02 

S8. 00 

9.95 

8.40 

9.02 

6.03 

13.00 

o.  o  t 

8.00 
8. 00 

24.98 
25.35 

S6.00 
S6.00 

8.57 
8.89 

8.00 
8.00 

7.63 
9.57 

7.48 
7.51 

10.69 

8.00 

25.16 

S6.00 

8,T. 

8. 00 

8.60 

7.50 

13.45 
6.54 

IS.  00 
IS.  00 

25.68 
28.71 

18.00 
18.00 

9.75 
9.13 

IS.  00 
IS. 00 

8.10 
7. 77 

7.94 

6.84 
7.42 

10.00 

IS.  00 

27.19 

18. 00  , 

9.44 

IS.  00 

7.18 

9.17 

8.1f0  j 

25.66 

S6.  76 

8.98 

10.54 

9.59  7.22 

2G 


Louisiana  Bulletin  No.  88. 


r  O  T  T  O  N 
Averaging-  88  to  40 


Mannfacturer  or  Jobber  and  Brand 


Red  River  Cotton  Oil  Co., 

Alexandria,  La. 


Average 


Sonia  Cotton  Oil  Co., 
Alexandria,  La. 


Tensas  Cotton  Oil  Co., 
St.  Joseph,  La. 

Average     


Number  of 

Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

2 
8 

107 
211 

86.87 
40.56 

:J9.;25 

0 

1 

88.71 

..... 

284 

89.56  1    4^. SO 

1 
1 

253 
1  87:^ 

86.75 
42.0.0- 

40.00 

40.00 

89.38 

40.00 

Union  Oil  Co., 
Vidalia,  La. 


100 


88.93  i  40.00 
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S  E  E  D  MEAL 


per  cent  Protein. 


Fat 

Carbohydrates 

1 

Fiber  ' 

water 

Ash 
Found 

% 

Found 

% 

Guar- 
anteed 

'  %  - 
Found 

% 

Guar- 
anteed 
i 

Found 

Guar- 
anteed 

Found 

i 

9.49 
9.76 

7. 26 
7.25 

1  ! 

28.0,3  I  35.26 
25.26  35.26 

11.39 
8.43 

1| 

..'■2.00    I  7.52 
'22.00    ;  9.05 

6. 70 
6.94 

9.68 

1 . 25 

26.64  ;    35.26  \ 

9.91 

22.00  8.29 

6.82 

7.27 

9.60  1 

26.85 

IS.  90 

1 

1  10.79 

i  - 

S.  70 

8.40 

7.13 

18.50 
10.12 

S.OO 
8.00 

25.16 
28.55 

26. 00 
26.00 

9.28 
7.15 

S.OO 
S.OO 

8.21 
9.37 

7.10 
7. 81, 

11.81 

S.OO 

24.35 

26. 00 

8.21 

S.OO 

8.'79 

7.46 

9.84 

6.59 

26.99 

27.00  9.65 

!i 

S.OO 

7.47 

7.12 

28 
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O  O  T  T  C)  N 

Averaoing-  less  than 


O 

!^ 

0) 

Protein 

Mannfacturer  or  Jobber  and  Brand 

! 

5  i  S 

O 

r  ^ 

'H  ^ 

s  a  - 

9r 

Found 

% 

Guar- 
anteed 

Boyce  Cotton  Oil  Co., 
Boyce,  La. 

2 

136 

1 

35.46  1 

IfU.OO 

Caddo  Fertilizer  Co., 
Shreveport,  La. 

6 

B 

.  6 

62 
125 
206 

28.25 
21.88  1 
22.21 

J8.8S 

15 

24.11  1 

,-\S\  33 

Caddo  Fertilizer  Co., 
Shreveport,  La. 

\ 

6 
9 
1 

210 
356 
407 

22.86 
21.56 
24.43 

Jo. 80 
25.80 
25.80 

16 

22.95 

25.80 

Caddo  Fertilizer  Co., 
Shreveport,  La. 

1 
1 

408 
487 

.  24.68 
25.00 

32.50 
32.50 

2 

24.84 

32.50 

Clinton  Cotton  Oil  Co., 
Clinton,  La. 

3 
5 
1 
1 

99 

238 
"405 
488 

34.68 
34.99 
37.28 
35.46 

38.00 
38.00 
38. 00 
38. 00 

10 

35.60 

38.00 

Columbia  Cotton  Oil  and  Manufacturing  Co., 
New  Orleans,  La. 

1 

131 

36.43 

30.00 

New  Roads  Cotton  Oil 
New  Roads,  La. 

Co., 

2 
1 
1 
1 

144 
230 
332 
48f 

'  36.72 
!  38.84 
37.62 
^  38.43 

40.00 
40. 00 

40.00 
40.00 

5 

37.90 

40.00 

1 

Red  River  Cotton  Oil 
Alexandria,  La. 

Co., 

1  ^ 

156  36.87 

'  

33.00 

Louisiana  Bulletin  No.  88. 


29 


SEED  MEAL 
38  per  cent.  Protein. 


Fat 

Carbohydrates 

Fiber 

Water 

1 

I  Ash 

Found 

7o 

GrLiar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

r\  n  \\  f\ 

14.77 

1  8.00^ 

26.31 

26.00    j  10.18 

j  8.00 

6.74 

1  6.54 

lo.oo 
9.99 
8.76 

9.00 
9.00 
9.00 

26.57 
31.41 
30.45 

29.50 
29.50 
39.50 

17.13 
25.26 
23.94 

17.70 
17.70 
17.70 

1  9.19 
i  ,6.83 
9.74 

5.28 
4.63 
4.90 

10.78 

9.00 

29.48 

29.50 

22.11 

.  17.70 

j  8.59 

4.93 

7.86 
5.88 
10.05 

7.00 
7.00 
7.00 

30.46 
32.92 
28.02 

30.47 

29.00 
29.00 
29.00 

23.42 
25.20 
25.19 

15.00 
15.00 
15.00 

10.03 
9.31 

5.37 
5.13 
4.85 

7.93 

7.00 

29.00 

24.60 

15.00 

8.93 

5.12 

10.24 

7.54 

7. 00 
7.00 

26.38 
31.34 

29.00 
29.00 

26.10 
22.97 

15.00 
15.00 

7.65 
7.98 

7.80 

4.95 
5.19 

8.89 

7. 00  1 

28.86 

29.00 

24.54 

15.00 

5.07 

9.58 
6.34 
6.29 
7.09 

10.00 
.10.00 
10.00 
10.00 

37.57  21.00 
28.79  21.00 
26.81  21.00 
29.03  21.00 

15.14 
15.81 
15.05 
15.43 

9.00 
9.00 
9.00 
9.00 

7.22 
7.88 
8.48 
7.16 

5.81 
6.19 
6.09 
5.83 

7.32 

10.00 

28.05  21.00 

15.36 

9.00 

7.69 

5.98 

9.69 

8.00 

28.01  1 

25.00  1 

11.73 

10.00  j 

1 

7.09  j  7.05 

13  40 
6.38 
7.43 
6.91 

8.00 
8.00 
8.00 

8  00 

25.27 
27.73 
28.07 
26.97 

'26.00  ; 
26.00 
26.00 
26.00 

9.44 
11.73 
12.68 
12.58 

8.00 
8.00 
8.00 
8.00 

8.27 
7.98 
7.20 
8.11 

.  6.90 
7.34 
7.U2 
7.00 

8.53 

8. 00 

27  01 

26.00  j 

11.60 

8.00 

7.89  ' 

7.07 

10.29 

\ 

12.00 

1 

27.32 

18.00 

11.77 

12.00 

7.05 

6.70 
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C  O  T  T  O  N 

AveragiDg  less  than 


Protein 

Manufacturer  or  Jobber  and  Brand  \ 



!^ 

Found 

1 

Gruar- 
anteed 

Southern  uotton  ^"-j 
New  Orleans,  La. 

1 
I 

24 
155 

22:18 
22.19 

20.50 
20.50 

•<* 

2 

22.16  ' 

20.50  _ 

Southern  Cotton  Oil  Co., 

1 

614 

28.13 

23.00 

New  Orleans,  La. 

"nnirhmn  Tirand. 

Tennessee  Fibre  Co., 
Memphis,  Tenn. 

Cr-emo  Brand. 

2 
2 

-  4 
\ 

1 
1 

1  1 

29 
189 
289 
299 
859 
870 
498 
61;-^ 

22.38 
i  18.81 
28.81 
■  22.98 
22.18 
19.71 
22.62 
21.88 

22.00 
22.00- 
22.00 
22.00 
22.00 

1  22.00 
22.00 

'  22.00 

\  15 

21.79 

i  22.00 

1 

i 

Tennessee  Fibre  Co., 
Memphis,  Tenn. 

1 

1 
1 

14 

22 

i  19.97 
5:  19.56 

2  If. 00 
2  k. 00 

Perfection  Brand. 

2 

;  19.77' 

2  If. 00' 

Union  Oil  Mill, 

2 

1 

8j  36.63 

j  39.00 

Bunkie,  La. 

1 

Louisiana  Bulletin  No.  88. 


31 


S  E  E  D  MEAL 


38  per  cent  Protein. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

J?  OUlld 

% 

Guar- 
anteed 

Found 

% 

Guar- 
anteed 

1 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

5.02 
5.35 

If.  50 

37.64 
36.92 

38.00 
38.00^ 

22.79 
21.71 

20:50 
20.50 

7.56 
8.77 

4.86 
5.06 

5.18 

Ii.50 

37.28 

38.00 

22.25  I  :W.50 
■ 

.8.17 

4.96 

5.44 

If.  50 

34.75 

35.00 

20.70 

8. 00 

10.93 

5.05 

5.52 

4.76 
4.42 
4.44 
5.04 
5.13 
5.09 

5.00 

5.00 
5.00 
5.00 
5.00 
5.00 
6.00 

36.36 
37.96 
36.14 
35.12 
37.79 
37.24 
36.00 
35.65 

38. 00 
38.00 
38.00 
38.00 
38.00 
38.00 
38.00 
38. 00 

21.88 
25.27 
21.84 
20.90 
20.65 
23.60 
23.02 
22.67 

1 

28. 00  j 
28.00  ! 
28.00  1 
28.00  i 
28.00 
28.00 
28.00  i 
..'8.00 
-  i 

8  75 
8.55 
8.00 
11.45 

9.72 
7.90 
9.64 

5.11 
4.68 
5.45 
5.18 
K  no 

4.69 
5.33 
5.07 

4.89 

5.00 

36.54  38.00 

i  ■  i 

22.47 

28.00 

9.23 

5.08 

4.78 
4.43 

5.00 
5.00 

38.04 
36.94 

38.00 
38.00 

23.95 
25.18 

■  28.00 
28.00 

8.25 
9.17 

5.01 
4.72 

4.60 

5.00 

37.49 

38. 00 

24.57 

28. 00 

8.71 

1 

4.«6 

10.64 

9.00 

25.74 

21.00 

12.87  8.00 

7.48 

6.64 
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RICE 


Manufiictnrer  or  Jobber  and  Brand 

M  :t  3 
J=  C^  o 

5 

n 

Protein 

% 

Found  j 

% 

Guar- 
anteed 

American  Rice  Milling  Co., 
Crowley,  La. 

2  ! 
4 
1 
1 

46 
95 
178 
24U 

6.82 
6.16 
6.9  L 
6.81 

; .  oo 

7.50 
1 .  n  0 
].50 

8 

6.54 

7.50 

Crowley  Rice  Milling  Co., 
Crowley,  La. 

5  109 

4  221 

12.15 
11.74 

1J.94 
IS.  94 

9 

11.95 

David  &  Crescent  Rice  Milling  Co., 
New  Orleans,  La. 

1 

158 

9.59 

1 

11.  JO 

Donaldsonville  Rice  Milling  Co., 
Donaldsonville,  La. 

4 
9 
4 
7 
1 
2 
1 

28 

43 
63 
186 
286 
314 
360 
424 

! 

12.00 
11.25 
11.90 
11.75 
13.00 
12.37 
-  12.31 

10.95 
10.95 
10.95 
10.95 
10.95 
10.95 
10.95 

12.08 

10.95 

Donaldsonville  Rice  Milling  Co., 
Donaldsonville,  La. 

1    1  5( 
1  19^ 

)  13.62 
I  11.69 

9.00 
9.00 

9.00 

2  i 

—  

j  12.16 

B.  F.  Glover, 

New  Orleans,  La. 

1 

509 1  6.21 

-  1 

\ 

\      S.  OS 

1 

Haspel  &  Davis, 

New  Orleans,  La. 


Average 


Jeannerette  Rice  Milling  Co., 
Jeannerette,  La. 

Average   


66 
161 


11.31 
10.25 


10.78 


S.S4 


S.S4 


10.63  11.5^ 
11.87  ll.-yr 

11.25  n.-rr 
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BEAN 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

1  ■ 

% 

Found 

4.86 
5.10 
4.46 
4.06 

5.32 
5.3"2 
6.32 
5:32 

35.26 
38.56 
39.96 
40.37 

40.00 
40.00 
40.00 
40.00 

28.33 
26.73 
25.01 
24.60 

25.00 

25y  00 
25. 00 
25. 00 

9.83 
7.70 
9.02 
8.67 

15.40 
15.78 
14.64 
15.49 

4.62 

5.32 

38.54 

40.00 

26.17 

25.00. 

8.80 

15.33 

12.13 
10.11 

19.30 
19.3a 

41.25 
41.09 

35.26 
35.26 

13.75 
15.03 

12.20 
12.20 

7.74 
10.85 

12.98 
11.18 

11.12 

19.30 

41.16 

35.26 

14.39 

12.20 

9.30 

12.08 

8.65 

12.26 

44.94 

43.64        16.58  12.82 

\\  \ 

8.41 

11.83 

11.74 
12.50 
12.22 
11.72 
12.80 
10.23 
10.75 

10.75 
10.75 
10. 75 
10.75 
10.75 
10.75 
10. 75 

40.82 
40.37 
40.59 
42.22 
40.65 
44.41 
41.23 

35. 74 
35. 74 
35. 74 
35.74 
35.74 
35.74 
35.74 

15.42 
15.84 
16.55 
14.00 
13.50 
13.93 
15.03 

21.57 
21.57' 
21.57 
21.57 
,  S1.57 
21.57 
21.57 

9.18 
9.78 
7.77 
9.68 
9.50 
9.18 
8.65 

10.84 
10.26 
10.97 
10.63 
10.55 
9.88 
12.03 

11.71 

10. 75 

1 

41  47 

35.74 

14.90 

21.57 

9.10 

10.74 

11.36 
11.' 58 

10.42 
10.42 

40.86 

1 

33. 72 
33.72 

15.15 
15.69 

21.71 
21.71 

9.09 
8.38 

10.65 
11.80 

11.47 

10.42 

40.99 

33. 72 

15.42 

21. 71 

ft  7Q 
0.  i  0 

2  77 

0,00 

1 

0  1 .  0^ 

37.38 

29.11 

23.81 

7.78 

16.59 

11.02 
10.32 

13.10 
13.10 

44.99 
44.99 

41.43 
41.43 

13.83 
14.57 

\ 

16.11 
16.11 

9.23 
9.48 

9.62 
10.39 

10.67 

13.10 

44.99 

41.43 

14.20 

16.11 

9.36 

10.00 

9.60 
9.90 

8.50 
8.50 

50.49 
47.75 

48.13 
48.13 

9.50 
12.43 

12.50 
12.50 

9.49 
9.55 

10.29 
8.50 

9.75 

8.50 

49.12 

48.13 

10.97 

12.50 

9.52 

9.89 
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E  1  C  E 


Mannractnrer  or 


Jobber  and  Brand 


5^  I  Protein 


5  cejz;  „  .  ,  Guar- 
^^Ot:       F^^^^^^^^  anteed 


Levy  Rice  Milling  Co. 
New  Orleans,  La. 


Orleans  Rice  Milling  Co. 
New  Orleans,  La. 


Average 


New  Basin   Rice  Milling  Co., 
New  Orleans,  La. 


Planters'  Rice  Milling  Co., 

Abbeville,  La. 


Average 


Rayne  Rice  Milling  Co. 
Rayne,  La. 


Av  erage 


6      114  7.65 


16 
47 
93: 
175; 
266 
317 
377 
453 
499 
558 
635 


22 


5.56 
5.66 
4.33 
6.00 
5.27 
6.56 
5.34 
6.43 
5.62 
5.43 
6.44 

5.70 


606!  6.49 


1 
o 

1 
9 


142;  12.58 
195  13.00 


510 
553 


14.24 
13.46 


13.32 


Siewerd  Rice  Milling  Co. 
New  Orleans,  La. 


Avera.ue  .. 


9.00 


5.46 
5.46 
5.46 
5.46 
5.46 
5.46 
5.46 
5.46 
5.46 
5.46 
5.46 

5.46 


10.00 
10.00 
10.00 
10.00 

10.00 


5  1 

92! 

5.68 

7.00 

1881 

6.56 

7.00 

2201 

6.82 

7.00 

6.35 

7.00 

2 

9.81 

11.30 

1 

177 

11.31 

11.30 

1 

484 

10.02 

11.30 

1 

560 

12.50 

11.30 

5 

10.91 

11.30 
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BRAN 


Fat 

Carbohydrates 

Fiber 

Water  Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

'  Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

1 

6.80 

37.27 

44.00 

1 

25.45 

18.00, 

8.20 

14.63 

3.89 
3.44 
3.81 
3.55 
3.44 
4.50 
3.47 
3.26 
1.70 
2.63 
2.96 

3.23 
3.  S3 
3.:?  3 
3. 33 
3.33 
3.23 
3. 33 
3. 33 
3. 33 
3.33 
3  23 

34.99 
34.38 
35.92 
34.79 
46.84 
34,57 
32.92 
84.59 
41.28 
81.87 
85.05 

36.61 
36. 61 
36. 61 
36.61 
36.61 
36.61 
36. 61 
36.61 
36.61 
36.61 
36.61 

30.24 
30.74 
31.18 
80.*  72 
18.74 
28.37 
32.35 
30.54 
27.76 
31.28 
30.68 

28.87 
28.87 

28.87. 

28.87 

28.87 

28.87 

28.87 

28.87 

28.87 

28.87 

8.47 
9.29 

ft  9Q 

9.18 
7.55 
8.77 
9.28 
7.51 
7.60 
8.83 
7.22 

16.85 
16.49 

1D.4  < 

15.76 
18.16 
17.28 
16.64 
17.67 
16.09 
20.01 
17.65 

3.33 

3.23 

36.11 

36. 61 

29.82 

28.87 

8.36 

17.18 

3.09 

8. 65 

86.41       37.38  . 

28.43 

23.81 

8.70 

16.8» 

10.80 
12.13 

1  9  zlQ 
1*. 

11.44 

11.00 
11.00 
11.00 
11.00 

48.74 
47.20 
45.21 
45.69 

42. 00 
42.00 
42.00  . 
42.00 

10.85 
10.05 
9.62 
9.37 

15.00 
15.00 
15. 00 
15.00 

8.02  • 
9.08 
9.60 
11.08 

9.51 
8.54 
8.90 
8.96 

11.70 

11.00 

46.71 

42.00 

9.85 

15. 00 

9.44 

8.98 

3.70 
3.61 

'  4.50 
4.50 
4.50 

39.77 
39.98 
88.21 

37.25 
37.25 
37.25 

26.65 
25.93 
25.21 

27.25 
27.25 
27. 25 

27.25 

1 

8.32 
!  8.16 
10.15 

15.88 
15.76 
15.33 

3.86 

4.50 

39.32 

37.25 

25.98 

8.88 

i 

,  15.66 

.  8.70 
11.27 
8.68 
10.80 

12.26 
12.26 
12.26 
12.26 

40.75 
89.71 
44.22 
46.15 

43.64 
43.64 
43.64 
43.64 

18.98 
17.07 
16.45 
11.71 

12. 82 
12.82 
12.82 
12.82 

9.50 
-  8.82 
8.24 
9.54 

12.31 
11.82 
12.44 
9.30 

9.85 

12.26 

42.70 

1 

43.64 

16.04 

12.82 

9.03 

11.47 
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RICE 


Manufacturer  or  Jobber  and  Brand 


Socola  Rice  Milling  Co. 
New  Orleans,  La. 

(A.  S.)  Brand. 
Average  


Socola  Rice  Milling  Co. 
New  Orleans,  La. 


(M)  Brand 


Average 


Southern  Rice  Milling  Co. 
New  Orleans,  La. 


Average 


Southern  Rice  Milling  Co., 
New  Orleans,  La. 


Average 


Wall  Rice  Milling  Co., 
Lake  Charles,  La. 

>  (Mixed  Rice  Bran.) 

"Average  


§  i  £ 


.2 

qui 

CO 

Protein 


% 

Found 


44 
185 


10.97 
11.38 


11.18 


20 


50 
83 
196 
265 
316 
477 
612 


6.74 
6.06 
7.18 
7.15 
8.81 
7.24 
8.69 


r.4i 


49 
138 
338 


10.81 
9.63 
11.10 


10.51 


368 
460 


Guar- 
anteed 


11.37 
11.37 


11.37 


6.06 
6.06 
6.06 
6.06 
6.06 
6.06 
6.06 


6.06 


9.62 
9.62 
9.62 

9.62 


11.18 
10.34 


10.Ji5 
10.1-' 


10.76 


lO.IiO 


10 


108 
242 
300 


6.69 
5.15 

6,28 

6.€4 


6.1,3 
6.1^3 
6.Jf3 


6.43 
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BRAN 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

11.03 
9.97 

12.50 
12.50 

39.00 
40.75 

Ji2.27 
42.27 

17.13 
16.63 

14.40 
14.40 

10.05 
8.50 

11.82 
12.77 

10.50 

12.50 

39.87 

'42.27 

16.88 

14.40 

9.28 

12.29 

6.18 
7.19 
5.89 
6.00 
6.50 
5.17 
6.' 95 

5.75 
5.75 
5.75 
5'.75 
5.75 
5. 75 
5.75 

33.54 
37.78 
35.66 
35.40 
38.91 
oo.  oi 
39.07 

33. 09 
33.09 
33.09 
33.09 
33.09 

oo.  Ua 

33.09 

27.98 
25.33 
27.10 
28.88 
23.00 
9R  on 

22.13 

29.12 
29.12 
29.12 
29.12 
29.12 
fib).  IZ 
29.12 

9.52 

ft  Ad 

8.42 
8.13 
9.10 
8.20 
9.05 

16.04 

15.75 
14.44 
13.68 
16.68 
14.11 

6.27 

5.75 

36.60 

33.09 

25.90 

1 

29.12 

ft  ftQ 

10.  io 

10.95 
8.65 
12.09 

10.00 
10.00 
10.00 

41.71 
41.97 
41.11 

38. 72 
38. 72 
38. 72 

16.18 
19.27 
15.78 

19.50 
19.50 
19.50 

9.55 
7.98 
8.42 

8.65 

10.80 
12.50 
11.50 

10.56 

10.00 

41.60 

38. 72 

17.08 

19.50 

11.60 

11.27 
9.07 

9.50 
9.50 

40.18 
49.08 

39.39 
39.39 

15.72 
12.69 

18.68 
18.68 

9,97 
8.73 

11.68 
10.09 

10.17 

9.50 

44.63 

39.39 

14.21 

18.68 

9.35 

10.88 

4.97 
4.19 

4.25 

2.60 

2.60 
2.60 

36.52 
37.12 
33.75 

34.65 
34.65 
34.65 

28.52 
29.00 
30.13 

29.30 
29.30 
29.30 

8.78 
9.45 
10.02 

14.52 
15.09 
15.57 

4.47 

2.60 

35.80 

34.65 

29.22 

29.30 

9.41 

15.06 

38 
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MOLASSES 


Atlas  Feed  Company, 
New  Orleans,  La. 

Royal  Stock  Feed. 


Average 


Atlas  Feed  Company, 
New  Orleans,  La. 

Sugared  Feed. 


Average 


Atlas  Feed  Company, 
New  Orleans,  La. 
Union  Feed. 
Average  


O  cc  ^ 

Protein 

Manufacturer  or  Jobber  and  Brand 

Numbei 
Sampl 
Compos 

Station 
Numb 

% 

Found 

% 

Guar- 
anteed 

 ■  -  : 

American  Milling  Company, 
Philadelphia,  Pa. 

•  1 
1 

339 
480 
565 

18.25 
17.00 
17.48 

1G.50 
16.50 
16.50 

Sucrene  Dairy  Feed.                        •  • 

7 

642 

16.88- 

16.50 

11 

17.89 

16.50 

American  Milling  Company, 

1  8 

471 

1 

1  15.12 

1.1.50 

Philadelphia,  Pa. 

Sucrene  Horse  Feed. 

1  1 

1  « 

567 
640 

•14.87 
14.28 

15.50 
13.50 

7 

14.76 

13.50 

■  1 

t 

20 

8.66 

9.00 

^l 

78 1 

8.69 

9.00 

8 

1151 

9.40 

9.00 

11 

178! 

8.90 

9. do 

7 

247 

9.00 

9.00 

15 

808 

8.12 

9.00 

5 

367 

7.50 

9.00 

7 

472 

11.65 

9.00 

8 

585 

7.59 

9.00 

1 

148: 

7.93 

9.00 

4 

641' 

9.84 

9.00 

,  85 

8.84 

9.00 

5 

72 

6.75 

6.00 

8 

200 

7.44 

6.00 

1 

821 

5.99 

6.00 

1 

464 

6.62 

6.00 

1 

605 

5.78 

6.00 

.  11 

6.52 

6.00 

18.69 
14.71 


16.70 


15.00 
15.00 

15.00 
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FEEDS 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

Guar- 
anteed 

1  ^ 
1  Found 

! 

% 

Guar- 
anteed 

% 

Found 

•  ■  % 
Guar- 
anteed 

% 

Found 

% 

Found 

8.26 
8^29 
3.51 
3.40 

3.37 

S.rtO 

3.50 
3.50 
3.50- 

47.47 
51.61 
44.68 
50.42 

4S.5^ 

4S.54 
ifS.54 

9.12 
8.89 
9.09 
9.60 

11  7  7 

11.  rr 
11.77 
11.77 

18.64 
i  11.88 
1  17.12 

11.83 

8.26 
7.83 
8.22 
8.87 

3.50 

48.53 

4S.5Jf 

9.17 

11.77 

18.37 

8.17 

2.87 
2.12 
2.14 

3.50 
3.50 
3.50 

1  53,61 
1  51.66 
56.58 

53.31 
53.31 
53.31 

8.93 
9.42 
9.80 

11.01 
11.01 
11.01 

12.39 
14.55 
10.85 

7.58 
7.88 
6.90 

2.21 

•  3.50 

53.93 

53.31 

9.88 

11.01 

12.48 

7.29 

8.67 
3^71 
5.10 
2.25 
2.65 
1.89 
1.72 
2.78 
1.85 
2.47 
2'.  76 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00. 

55.30 
55^20 
54.48 
57. 18 
58.44 
50.55 
53.28 
58.24 
51.16 
55.37 
53.' 92 

4s.  00 
48.00 
48.00 
48.00 
48. 00 
48.00 
48.00 
48.00 
48.00 
48.00 
48.00 

12.57 
1L87 
12.03 
11.64 
18.74 
18.18 
18.99 
12.44 
12.90 
12.86 
12^99 

11)  no 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10  no 

J.  U.  JV 

10.00 

10.48 
12.20 
9.82 
11.10 
11.32 
16.85 
14.75 
12.24 
17.68 
11.75 
11.92 

9.82 
8.88 
9.22 
8.98 
9.' 85 
9.91 
8.81 
7.70 
8.87 
9.62 
8.57 

2.80 

1.00 

58.91 

48.00 

12.75 

10.00 

12.69 

9.01 

2.88 
l!45 
2.27 
l.Oo 
1.28  ■ 

.50 
.50 
.50 
.50 
.  50 

52.23 
54^99 
50.85 
54.10 
51.05 

i^o  on 
ou.uu 

50.00 

50.00 

50.00  \ 
50.00  \ 

12.07 
17.58 
14.88 
14.89 

in  00 
lu.  uu 

10.00 

10.00 

10.00 

10.00 

12.16  ;  10.55 
18.82  !  10.28 
11.63  11.68 
14.02  9.30 
15.76  I  11.24 

1.79 

50.00 

52.64 

50.00  \ 

1 

14.97 

10.00 

18.48  10.60 

1 

6.75 
5.32 

3.00 
3.00 

43.13  ' 
45.62 

40.00 
40.00 

12.26 
14.01 

10.00 
10. 00 

10.48  8.69 
10.08  10.31 

6.04 

3.00 

44.37 

40.00 

18.14 

10.00 

1  . 

10.25  i  9.50 
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M  O  L  A  S  SE  S 


Manufacturer  or  Jobber  and  Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

■    %      \  • 

 ■ 

Atlas  reea  company, 

5 

82 

9  88 

11.00 

New  Orleans,  La. 

8 

223 

7.87 

11.00 

Ox  Feed. 

1 

320 

9  81 

11.00 

9 

9.19 

11.00 

Lawrence  Feed  Company, 

4 

85 

15.75 

17.50 

Crowley,  La. 

2 

298 

13.43 

17.50 

Momylk. 

9 

866 

9.47 

17.50 

1 

473 

8.72 

17.50 

3 

512 

10.99 

17.50 

1 

568 

9.15 

17.50 

20 

11.25 

17.50 

Lawrence  Feed  Company, 

9 

8,' 

12.38 

12.37 

Crowley,  La. 

14 

Or 

12.27 

12.37 

8 

110 

11.56 

12.37 

Nutriline. 

12 

161 

11.87 

12.37 

25 

214 

10.68 

12.37 

22 

301 

10.96 

12.37 

23 

365 

10.97, 

12.37 

8 

409 

11.81 

12.37 

15 

470 

1L18 

12.37 

28 

495 

-  9.68 

12.37 

14 

578 

10.59 

12.37 

4 

688 

11.22 

12.37 

182 

11.26 

12.37 
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F  E  EDS 


Fat 

Carbohydrates 

Fiber 

1  Water 

1 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

5.18 
1.98 

1 

2.00 
2.00 
2. 00 

51.89 
55.00 
56.03 

50.00 
50.00 
50. 00 

12.71 
11.84 
11.18 

6.00 
6.00 
6.00 

11.51 
14.72 

1  12.05 

1 

8.88 
9.09 
8.08 

8.34 

2. 00 

54.80 

50. 00 

o.UU 

12.76 

8.67 

6.29 
-  2.74 
1.69 
2.65 
3.15 
1.26 

3.25 
3.25 
3.25 
3.25 
3.25 
3.25 

43.76 
48.86 
54.57 
55.45 
49.23 
50.60 

i  50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

12.71 
12.18 
11.13 
10.16 
14.26 
14.86 

9.40 

9.40 
9.40 
9.40 
9.40 
9.40 

11  40 
15.84 
15.79 
14.97 
13.92 
16.60 

10.09 
6.95 
7.35 
8.05 
8.45 
7.53 

2.97 

■      3.25  j 

50.40 

50.00 

12.55 

9.40 

14.76 

8.07 

1  2.18 

O.  O') 

4.08 
.  3.45 

A  OA 

4.37 
3.14 
2.77 
3.10 
3.95 
2.83 
1.56 

2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
.  2.11 
2.11 
2.11 
2.11 

54.09 
54. 84 
57.50 
58.00 
56.65 
55.62 
57.06 
57.15 
57.31 
57.59 
54.61 
56.10 

60.57 
60.57 
60.57 
60.57 
60.57 
60.57 
60.57 
60.57 
60.57 
60.57 
60.57 
60.57 

10.95 
9.35 
9.21 
8.44 
8.12 
9.81 
10.06 
10.08 
10.15 
11.16 
11.55 
•  12.29 

8.95 

8.95 

8.95 

8.95 

8.95 

8.95 

8.95 

8.95 

8.95 

8.95  ■ 

8. 95 

8.95 

11.37 
12.01 

9.62 
10.64 
12.92 
12.40 
11.72 
10.20 
10.28 

8.47 
12.02 

9.57 

9.03 
8.18 
8.03 
7.60 
7.29 
7.34 
7.05 
7.99 
7.98 
9.15 
8.90 
9.26 

3.21 

2.11 

56.39 

60.57 

10.05 

_  8.95  ' 

'  10.94 

8.15 
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CORN  AND 


:Mannfactnrer  or  Jobber  and  Brand 


Atchinson  Live  Stock  Co., 
Atchinson,  Kan. 


Average 


Corno  Mills  Company, 
East  St.  Louis,  111. 

Diamond  C 


Average 


lit 
z;  o 


Protein 


% 

Found 


% 

Guar- 
anteed 


American  Cereal  Company, 

-    2  1 

4  ! 

241 
844 

9.00 
9.18 

8.00 
8.00 

Chicago,  ill. 

9  i 

/I  Q 1 

4:0  I 

Q  OR 

8. 00 

Banner  Feed 

8.37 

8.00 

11 

! 

583 

9.25 

8.00 

23  j 

1 

8.96 

'  8.00 

American  Cereal  Company,  i 

462 1 

8.65 

9.00 

Chicago,  III. 

1  j 

J 

Banner  Feed 

American  Cereal  Company, 

6 

6.69 

9.00 

Chicago,  III.  ♦ 

American  Cereal  Company, 

7 

5 

245 
302 

7.68 
8.12 

7.50 
7.50 

Chicago,  111. 

6 

847 

8.18 

7.50 

Victor  C.  and  0.  Feed 

1 

419 

8.18 

!  7.50 

6 

451 

8.75 

i  7.50 

5 

522 

8.06 

7.50 

30 

1 

i 
1 

8.16 

7.50 

2  '  941 

1  269 

1  19l| 

1  5611 


5.40 
7.68 
7.44 
9  68 

7.55 


6.00 
6.00 
6.00 
6.00 

6.00 


Little  Rock,  Ark. 


5 

267 

7.87 

10.00 

3 

346 

7.32 

10.00 

1 

337 

7.96 

10.00 

4 

887 

8.12" 

10.00 

1 

418 

7.84 

10. 00 

3 

46  i 

7.90 

10.00 

8 

518 

7.53 

10.00 

2 

633 

7.41 

10.00 

22 

7.74 

10.00 

mpari> 

1 

562 

10.62 

\ 

1  13.00 
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OAT  FEEDS 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

(guar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

^jruai  - 
anteed 

% 

Found 

% 

Found 

3.43 

O.  00 

3.47 
3.53 
3.13 

3.50 
3.50 
3.50 
3.50 
3.50 

63.02 
64.72 
66.35 
64.77 
64.84 

62.00 
62. 00 
62.00 
62. 00 
62. 00 

10.86 
10.63 
8.63 
10.93 

10.00 
10.00 
10.00 
10.00 

1  n  nn 
lu.  uu 

10.38 
8.«'1 
9.62 
9.37 

10.13 

3.31 
3.21 
2.87 
3.03 
'  8.39 

3.43 

3.50 

64.74 

62.00 

10.07 

10.00 

! 

9.64 

8.17 

3.31 

4.50 

4.71 

67.10 

1  10.59 

1 
1 

8.50 

9  81 

3.43 

3.05 

If. 00 

1 

j  62.31 

id.  oi 

11. 00 

10.23 

8.91 

3.95 
3.15 
3.3.t 
2:33 
3.33 
'  3.10 

3.00 
3.00 
3.00 
'3.00 
3.00 
3.00 

63.10 
62.30 
61.18 
67.72 
64.51 
64.21 

62.00 
62. 00 
f<o  on 

62. 00 
62.00 
62. 00 

12.39 
10.98 

9.86 
11.11 
11.56 

12. 00 
12. 00 
12.00 
12.00 
12.0.0 
12.00. 

10.31 
11.93 
11.68 
8.87 
8.84 

8.67 
8.52 
3.55 
8.04 
.  3.47 

3.04 

3.00 

63.84 

62.00 

11.33 

12.00 

10.19 

8.44 

2.72 
2.70 
4.64 
3.25 

3. 00 
3.00 
3.00 
3.00 

55.45 
59.63 
57.05 
62.05 

60.00 
60.00 
60.00 
60.00 

22.84 
16.43 
16.95 
10.13 

20.00 
20.00 
20.00 
20.00 

8.83 
9.57 
9.74 
10.51 

5.27 
4.00 
4.18 
4.89 

3.33 

3.00 

58.54 

60.00 

16.58 

20.00- 

9.54 

4.46 

^3.62 
3.40 
3.54 
3.77 
3.05 
3.47 
3.81 
1.76 

If.60 
4.60 
4. 60 
4. 60 
4.60 
4.6O 
4. 60 
4. 60 

60.41 
57.31 
60.81 
56.35 
60.89 
61.23 
58.75 
62.17 

61.20 
61.20 
61.20 
61.20 
61.20 
61.20 
61.20 
61.20 

14.73 
15.65 
13.09 
16.41 
15.08 
14.56 
15.18 
16.18, 

11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 

9.04 
10.51 

10.05 
8.55 
8.55 
9.41 
8.06 

4.34 
5.81 

■ir.  UO 

5.80 
4.59 
4.30 
5.32 
4.42 

3.80 

4. 60 

59.75 

61.20 

15.10 

11.40 

9.34 

4.77 

3.38 

4.00 

51.14 

52.00 

13.40 

15.00  \ 

\ 

11.04 

10.42 
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C  O  K  N    A  N  1 ) 


Ralston  Purina  Company, 
St.  Louis,  Mo. 

Peerless. 


1 

O  S 

1 

J 

<V  1 

Protein 

Manufacturer  or  Jobber  and  Brand 

^  ■— ' .  cr 

a; 

S  c 

"A  o 

Station 
Numb 

9c 

Found 

% 

Gruar- 
anteed 

Great  Western  Cereal  Compan>, 
Chicago,  III. 

Excelsior. 

1 
1 
2 
1 
i 

17 
193 
349 
550 
616 

8.38 
8.59 
8*43 
8.27 
10.13 

9.00 
9.00 
9.00 
9.00 
9.00 

6 

8.76 

9.00 

Illinois  Feed  Mills, 

1 

506 

7. 37 

7.20 

St.  Louis.  Mo. 

Peck's  Mill  Feed. 

1 

Ralston  Purina  Company, 

1 

268 

11.75 

11. 

20 

St.  Louis,  Mb. 

1 

335 

11.56 

11. 

20 

1 

389 

10.96 

11. 

JO 

Creola. 

-  2 

467 

10.18 

11. 

20 

1 

496 

9.27 

11. 

20 

6 

10.74 

11. 

20 

Average 


2 

146 

6.81 

7.40 

2 

218 

6.06 

7.40 

2 

296 

8.69 

7.40 

7 

341 

7.21 

7.40 

1 

390 

10.93 

7.40 

4 

478 

8.37 

7.40 

4 

515 

7.43 

7.40 

3 

576 

7.50 

7.40 

3  . 

622 

7.53 

7.40 

28 

7.84 

7.40 
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OAT  FEEDS 


Fat 

Carbohydrates 

'  Fiber 

Water 

Ash 

% 

Found 

% 

(guar- 
anteed 

% 

Found 

% 

Gruar 
nteei 

% 

Found 

% 

(guar- 
anteed 

% 

'  Found 

% 

Found 

5.21 
5.12 
4.97 
5..  7  7 
1.45 

1^.20 

4.20 
Jf.20 

57.56 
60  90 
59.51 
59.37 
62.55 

60.00 

oU.  UU 

60.00 
60.00 
60.00 

15.39' 
11.80 
12.14 
9.71 
10.03 

10.00 
10. 00 
10.00 
10.00 
10.00 

8.68 
9.36 
9.67 
10.63 

1  1  '^R 
ii.  00 

4.78 
i  4.90 
j      5.28  • 
6.25 
4.48 

4.50 

k.20 

59.84 

60.00 

11.82 

10.00 

1 

9.94 

!      5,.  14 

1 

2.83 

3.80 

59.19 

1 

1  58.80 

\ 

\ 
1 

15. 52 

15.00 

8.93 

6.16 

3.20 
3.66 
3.95 
3.17 
3.95 

4.30 
4.30 
4.30 
4.30 
4.30 

48.63 
51.27 
49.76 
52.40 
55.42 

58.50 
58.50 
58.50 
58.50 
58.50 

19.83 
18.82 
18.47 
17.87 
17.80 

12.60 
12.60 
12.60 
12.60 
12.60 

7.79 
7.71 

9.87 
7.48 
7.18 

8.80 
7.48 
6  99 
8.90 
6.38 

3.59 

4.30 

5t49 

58.50 

18.46 

12. 60 

8.01 

1 

7.71 

8.56 
8.14 
8.81 
8.02 
2.65 
8.20 
8.11 
2.50 
1.55 

3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 

53.99 
55.14 
53.66 
56.67 
50.84 
59.07 
59.19 
57.61 
58.13 

59. 20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 

1 7  00 
16.88 
15.71 
16.90 
17.94 
14.45 
14.64 
15.12 
15.64 

14-  70 
14.70 
14. 70 
14.70 
14.70 
14.70 
14.70 
14.70 
14.70 

9.73 
11.19 
10.95 

8.84 
10^65 

9.88 

9.38 
10.82 
10.32 

8.68 
7.64 
7.18 
1 . 00 
6.^)9 
5.58 
6.25 
6.95 
6.88 

2.95 

3.80 

56.08 

59.20 

16.05 

14-70 

10.02 

7.11 
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CORN  AND 


c 

i 

Protein 

a 

Maiulf  acturer  or  Jobber  and  Brand  ^ 

a  Si 

Q 

%  1 
Found 

% 

Guar- 
anteed 

Ralston  Purina  Company,  1 

ot.    L-OUiSj  IVIU. 

_L   tlx  ±i.leX . 

8 

10 
7 

10 
4 
1 
4 
1 
1 

40 
112 
176 
222 
287 
340 
861 
381 
465 
618 

8.19 
8.34 
9.75 
9.93 
10.34 
10.81 
9.90 
9.81 
10.43 
9.97 

10. oO 
10.30 
10.30 
10.30 
10.30 
10.30 
^10.30 
10.30 
10.30 
10.30 

52 

9.70 

10. oU 

Ralston  Purina  Company, 
St.  Louis,  Mo. 

Pnri'na. 

2 
8 
4 
1 
2 
8 

111 
871 
411 
468 
516 
627 

7.94  , 
9.59 
10.43 
10.06 
10.87 
10.16 

10.34 
10. 3 
10. 3 
10  3A 
10. 3 
10.34 

15 

9.84 

10. 3  If 

Ralston  Purina  Company, 
St.  Louis,  Mo. 

Purina. 

18 
12 
11 
17 
17 

358 
452 
51^ 
581 
68S 

10.62 
9.93 
10.12 
9.81 
I  10.75 

1  9.00 
'  9.00 
9.00 
9.00 
9.00 

70 

10.25 

9.00 

Valley  Milling  Company, 
St.  Louis,  Mo. 

Cliimo. 

2 
2 
7 
8 
6 
4 
5 
4 

25< 
84, 
38 
41 
46 
51 
57 
62 

1 

3|  8.87 
3!  8.72 
3|  7.93 

5  8.43 
9,  8.81 
9:  8.37 
7  8.50 

6  8.06 

i 

1  7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 

88 

j  8.46 

7.50 
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OAT  FEEDS 


Fat 

1 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

8.75 

TC.  ou 

4.45 
4.06 
1.05 
4.02 
4.00 
4.14 
4.00 
4.45 

It. 40 

4.40 
4-40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 

59.01 
59.  m 

58.41 
56.40 
56.49 
58.26 
.  .  57.25 
58.56 
60.84 
57.44, 

63.10 
63.10 
63.10 
63.10 
63.10 
63.10 
63.10 
63.10 
63.10 
63.10 

18.75 
12.76 
12.84 
13.11 
18.28 
12.05 
12.88 
11.95 
12.43 
18.56 

'  11.90- 
11.90 
■  11.90 
11.90  ' 
11.90 
11.90 
11.90 
11.90 
11t90 
11.90 

9.82 
9.97 
10.07 
10.98 
10.45 
9.75 
10.32 
10.45 
7.90 
9.12 

5.48 
4.98 
4.98 
5.57 
5.44 
5.61 
6.15 
5.09 
i  4.90 
5.46 

4. 12 

00.  Ip 

63.10 

12.76 

11,90 

9.88 

5.36 

4.04 
4.02 
8.30 
8.98 
4.48 
8.26 

4,47 
4.47 
4.47 
4.47 
4.47 
4.47 

61.96 
57.52 
57.89 
61.85 
57.51 
58.86 

63.11 
63.11 
63.11 
63.11 
63.11 
63.11 

11.72 
12.25 
14.12 
10.84 
18.15 
12.97 

8.95 
8. 95 
8.95 
8.95 
8.95 
8.95 

9.62 
10.78 
8.60 
8.24 
9.61 
10.86 

4.72 
5.84 
6.16 
5.08 
4.38 
4.89 

8.84 

4.47 

59.10 

63.11 

12.51 

8.95 



9.62 

5.09 

3.98 
4.43 
4.00 
8.72 
2.91 

4.50 
4.50 
4.50 
4.50 
4.50 

58.87 
60.81 
57.74 
L8.92 
60.51 

i 

59. 70 ■ 1 
59.70  ' 
59.70 
.59.70  ; 
59.70  J 

11.70 
12.15 
18.07 
12.15 
12.81 

13.30 
13.30 
13.30 
13.30 
13.30 

10.51 
8.86 
10.19 
10.75 
8.26 

4.82 
4.82 
4.88 
4.65 
4.76 

o.ol 

4.50 

59.17 

59.70  1' 

12.38 

13.30 

9.61 

4.78 

5.18 
5.22 
4.85 
4.66 
'5.00 
4.17 
4.52 
4.29 

4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

59.55 
61.69 
59.44 
60.80 
61.18 
61.53 
62.28 
60.29 

59.00 
59. 00 
59.00 
59.00 
59.00 
59.00 
59.00  1 
59.00  1 

11.42 
10.80 
18.45 
12.06 
11.79 
11.83 
11.57 
13.84 

14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 

10.25 
9.82 
9.66 
9.11 
8.59 

10.27 
9.20 
9.41 

4.78  . 

4.25 

5.17 

4.94 

4.68 

3.88  ■ 

3.98 

4.11 

4.68 

4.50 

60.84 

59. 00  \ 

12.09 

14.00 

9.48 

4.45 
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CORN  AND 


Manufacturer  or  Jobber  and  Brand 

a  s  a 

A  o 

(D 
o  ^ 

:n 

Protein 

% 

Found 

% 

Guar- 
anteed 

Valley  Milling  Company, 
St.  Louis,  Mo. 

Delta.  , 

■  9 
11 
8 
10 
14 
12 
14 

o 
O 

5 
15 
9 

11 
10 

136 

45 
64 
113 
165 
215 
283 
348 

O  1 

416 
455 
514 
579 
628 

8.50 
8.19 
8.56 
8.44 

O.O  L 

8  37 
8.37 
8.31 
8.31 
8.62 
8.34 
8.49 
8.31 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50  _ 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

8.40 

1  7.50 

Valley  Milling  Company, 

3 

264'  8.56 

7.50 

1 

410,  8.87 

7.50 

St.  Louis,  Mo. 

2 

463      8  68 

;  7.50 

Eagle. 

1 

504  8.56 

7.50 

7 

1  8.67 

7.50 
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OAT  FEEDS 


Fat 

Carbohydrates 

Fiber 

1  Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

i 

Guar- 
j  anteed 

'% 

Found 

% 

Guar- 
anteed 

1 

% 

Found 

% 

Found 

■5.12 

5.75 
4.97 
4.85 
4.79 
4.65 
4.78 
4.88 
4.63 
4.50 
4.38 
5.57 

4.50 

1. 

4.0U 
4.50 
4-50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

61.06 
60.68 
60.28 
58.43 
57.40 
61.66 
60.82 
61.98 
61.88 
63.44 
61.35 
62.32 
58.01 

59.00 
59.00 
59.00 
59. 00  \ 
59.00 
59.00  ' 
59.00  \ 
59.00  \ 
59.00  ; 
59.00  : 
.  59.00  ; 
59. 00 
59.00 

10.84 
10.70 
10.12 
10.67 
10^80 
11.02 
11.22 
10.98 
12.13 
11.25 
11.62 

12.79 

14.00 
14.00 
14.00 

i  /.  on 

14. uu 

14.00 
14.00 
14.00 
14.00 
14.00 
14.00 

14.00 

i  1  nn 
14.00 

14.00 

».67 
9.81 
9.20 
9.45 

11.18 
9.39 
9.98 

'  8.97 
8.81 
7.75 
9.62 

11.08 

10.27 

5.81 
5.60 
6.09 
8.04 
7.46 
4.77 
4.96 
4^98 
4.49 
4.31 
4.57 
3.98 
5.05 

4.88 

4.50 

60.72 

59.00 

11.05 

14.00 

9.54 

5.41 

5.58 
3.72 
4.28 
3.27 

4.50 
4.50 
4.50 
4.50 

62.12 
62.04 
62.79 
64.94 

59.00 
59.00 
59.00 
59.00 

8.47 
12.11 
12.26 
10.85 

14.00 
14.00 

14-00 
14.00 

8.08 
8.56 
7.73 
8.40 

7.19 
4.70 
4.26 
3.98 

4.21 

4.50 

62.98 

59.00 

10.92 

14.00 

8.19 

5.0a 
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W  H  K  A  1^    B  RAN    A  N  L) 


Manufacturer  or  Jobber  and  Brand 


Blair  Milling  Company 
Atchinson,  Kan. 


Wheat  Bran 
Average  


Blair  Milling  Company 
Atchinson,  Kan. 

Wheat  Bran. 

Average 


City  Grain  and  Feed  Company 
Columbia,  Tenn. 


Jones  &  Whitaker, 
Baton  Rouge,  La 

Mill  Run  Bran. 


Kelly  &  Lysle  Milling  Company 
Leavenworth,  Kan. 

Wheat  Bran. 
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MIXED  FEED 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 
Found 

'  % 
Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

'  % 
Found 

% 

Guar- 
anteed 

% 

Found 

3.68 
4.47 
5.02 

3.50 
3.50 
3.50 

1 

52.73 
:  53.16 
55.69 

56.81^ 
56.8k 
56.84 

9.88 
9.75 
8.98 

10.59 
10.59 
10.59 

11.81 
11.24 
9.72 

6  49 
6.95 
7.06 

4.39 

3.50 

53.86 

56.8k 

9.54 

10.59 

10.92  6.80 

1 

4.97 
4.59 
4.72 

3.50 
3.50 
3.50 

3.50 

56.77 
58.38 
59.67 

58.95 
58.95 
58.95 

5.91 
•6.39 
5.36 

8.98 
8.98 
8.98 

10.54 
9.30 
11.48 

4.56 
4.53 
4.15 

4.76 

58.27 

58.95 

5.89 

8.98 

10.44 

4.41 

2.38 
2.66 

2.63 
2. 63 
2.63 

53.88 
.54-  H'l 
53.67 

53.97 
53.97 
53.97 

19.80 
16.33 
19.10 

15.45 

lO.-lfO 

15. 45 

10.35 
9.75 
9.55 

4.03 
5.31 
5.52 

2.56 

2. 63 

54.14 

18.41 

15.45 

9.88 

4.95 

3.20 
4.61 
3.58 
3.35 
3.61 

3.50 
3.50 
3.50 
3.50 
3.50 

55.53 
56.20 
54.56 
53.84 
53.65 

59.61 
59.61 
59.61 
59.61 
59.61 

13.34 
13.71 
14.79 
16.27 
12.11 

14.04 

11.00 
11.00 
11.00 
11.00 
11.00 

10.72 
9.70 
10.46 
10.52 
12.32 

4.90 
5.15 
4.86 
4.84 
5.25 

3.67 

3.50 

54.74 

59.61 

11.00 

10.76 

5.00 

2.48    1  k-00 

\ 

\ 
1 

55.99 

ko.oo 

8.17 

9.25 

10.95 

6.00 

4.30 

55.58 

52.97 

7.77 

8.78 

10.38 

5.75 

4.64 

k.oo 

52.14 

53.90 

10.77 

■  9.00 

10.73 

6.88 
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WHEAT    BRAN  AND 


• 

Station 
Number 

Protein 

Mani-ifactnrer  or  Jobber  and  Brand 

Numbei 
Sampl 
Compos 

% 

Found 

% 

Guar- 
anteed 

H.  A.  Klyce  &  Co., 

4 

116 

13.81 

10.21 

Dyersburg,  Tenn. 

A 

4 

io  / 

7 

297 

10.38 

10.27 

Furfur  Spica. 

3 

363 

9.18 

10.27 

2 

421 

11. Ud 

■in  &'y 

5 

454 

12.12 

10.27 

3 

513 

10.87 

10.27 

2 

582 

10.31 

10.27 

30 

11.01 

10.27  - 

Lev.  Fowler, 

4 

34 

11.25 

■  10.97 

Shreveport,  La. 

2 

163 

12.06 

10.97 

3 

261 

8.99 

10.97 

Bran. 

2 

319 

6,81 

10.97 

2 

423 

8.78 

10.97 

13 

9.58 

10.97 
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MIXED  FEED 


Fat  , 

1  Carboh3'drates 

Fiber 

Water 

Ash 

'  % 
Found 

% 

Guar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

%' 
Found 

3.48 
3.75 
3.03 
3.65 
3.90 
3.74 
3.60 
3.97 

2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 

53,33 
56.38 
55.13 
56.85 
53.98 
53.38 
53.62 
53.58 

50.84 
50.8Ji 
50.8Jf 
50.84 
-.  50.84 
50.8^ 
50.84 
50.84 

16.08 
17.63 
36.70 
16.90 
16.95 
17.25 
16.91 
17.74 

20.62 
20.62 
20.62 
20.62 
20.62 
20.62 
20.62 
20.62 

9.50 
9.25 
10.77 
10.65 
10.50 
8.48 
10.22 
11.18 

3.80 
3.67 
3.99 
■3.77 
4  61 
5.03 
4.78 
4.22 

3.14 

2.35  ■ 

54.52 

50.84 

17.02 

20.62  \ 

10.07 

4.24 

4.39 
4.38 
3.40 
1.89 
3.15 

5.72 
5.72 
5. 72 
5.72 
5.72 

42.29 
45.30 
42.22 
34.87 
39.36 

48.41 
48.41 
48.41 
48.41 
48.41 

20.45 
18.64 
24.26 
31.58 
24.75 

16.86 
16.86 
16.86 
16.86 
16.86 

10.09 
8.86 
8.66 
9.39 

11.21 

11.53 
10.86 
13.47 
15.46 
12.75 

3.23 

5.72 

40.81 

48.41. 

23.94 

16.86 

9.64 

12.81 
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MISCELLANEOUS 


Manufacturer  or  Jo))ber  and  Brand 


American  Cereal  Company, 
Chicago,  III. 

Vim  Oat  Feed. 

Corno  Mills  Company, 
East  St.  Louis,  111. 

Corno. 

Corn,  Oats,  and  Alfalfa. 


Average 


Corno  Mills  Company, 
East  St.  Louis,  111. 

Horse  and  Mule  Feed. 
Corn,  Oats  and  Alfalfa. 


Average 


O  CO  4^ 
.  0)  -Th 
?-f  f— I  GO 

$  o 

lis 


Protein 


% 

Found 


Guar- 
anteed 


i 

91  7 

8.81 

5.50 

1  

2 

268 

9.75 

8.90 

1 

311 

10.28 

8.90 

6 

413 

9.06 

8.90 

6 

450 

11.43 

8.90 

6 

521 

9.25 

8.90 

a 
0 

9.75 

8.90 

27 

9.92 

.8.90 

1 

159 

9.28 

10.50 

8 

219 

10.28 

10.50 

4 

289 

9.43 

10.50 

9 

342 

9.31 

10.50 

8 

388 

9.31 

10.50 

4 

414 

9.68 

10.50 

4 

479 

9.51 

10.50 

10 

520 

9.40 

10. &0 

1 

549 

11.43 

10.50 

18 

580 

9.06 

10.50 

3 

474 

9.37 

10.50 

7 

686 

9.89 

10.50 

72 

9.62 

  , 

10.50 

Corno  Mills  Company, 
East  St.  Louis,  III. 

Creamo  Dairy  Feed.  -,  ,     , . 

Corn,  Oats,  Gluten  Meal  and  Alfalfa. 


Average 


1 

!  160 

15.12 

15.50 

3 

246 

14.-15 

15.50 

1 

810 

13.81 

15.50 

2 

i  850 

13.03 

15.50 

3 

362 

12.53 

15.50 

8 

!  458 

11.46 

15.50 

1 

i  501 

18.12 

15.50 

1 

I  502 

12.24 

15.50 

1 

1  552 

12.90 

15.50 

2 

1  634 

12.75 

15.50 

18 

i 
1 

13.10 

15.50 
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FEEDS 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

! 

Found 

% 

Guar- 
anteed 

1 

i  % 

Found 

% 

Guar- 
anteed 

% 

Jj  Oil  11 U. 

% 

Jj  U  Ulltl 

8.16 

00 

68.75 

50.00 

9.50 

27.00 

11.82 

2.96 

8.78 
8.98 
8.39 
3.68 
3.41 
3.11 

5.60 
5.60 
5.60 
5.60 
5.60 
5.60 

55.58 
57.33 
59.09 
59.17 
57.83 
57.75 

52.20 
52.20 
52.20 
52.20 
52.20 
52.20 

16.32 
12.88 
13  97 
12.80 
14.45 
14.38 

8.50 
8.50 
8.50 
8.50 
8.50 
8  50 

9.80 

9.91 
8.75 
10.87 
10.18 

4.82 
4.86 
4^58 
4.22 
4.69 
4.88 

8.58 

5.60 

57.77 

52.20 

14.13 

8.50 

■  9.94 

4.66 

4.28 
4.00 
8.60 
3.4^ 
3.37 
3.51 
3.59 
8.67 
2.96 
2.86 
3.51 
2.91 

5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5. 60 
5. 60 
5. 60 
5.60 
5.60 


5.60 

58.83 
57.76 
58.83 
57.70 
57. 52 
59.68 
59.66 
59.64 
54.96 
60.29 
59.91 
59.30 

58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 

14.16 
11.47 
18.80 
14.87 
14.69 
13.40 
13.81 
13.09 
.13.98 
12.97 
18.40 
14.88 

11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 

9.22 
11.98 
11.16 

9.32 

10.38 
8.91 
8.70 

11.84 
10.70 
9.33 
9.32 

4.23 
4.51 
4.18 
5.88 
4.73 
4.87 
4.73 
4.35 
4'.  88 
4.12 

A  AO 

4.48 

A  'iyc\ 
4.  iO 

3.47 

58.68 

58.50 

i 



18.63 

11.10 

10.06 



4.59 

8.86 

5.10 

48.55 

50.00 

19.01 

17.50 

o.yj  i 

5.39 

8.85 

5.10 

48.70 

50.00 

18.87 

17.50 

O.  OO 

5.85 

8.90 

5.10 

50.19 

50.00 

17.33 

17.50 

9.44 

5^33 

3.40 

5.10 

48.40 

50.00 

19.77 

17.50 

9.65 

5.75 

3.24 

5.10 

48.77 

50.00 

19.80 

17.50 

10.44 

5.72 

8.74 

5.10 

52.56 

50.00  ■ 

17.66 

17.50 

9.15 

5.43 

3.62 

5.10 

i  50.49 

50.00 

19.36 

17.50 

7.79 

5.62 

3.17 

5.10 

1  49.95 

50.00 

21.00 

17.50 

7.76 

-  5.88 

8.88 

5.10 

i  49.26 

50.00 

17.24 

17.50 

11.94 

5.28 

1.90 

5.10 

1  50.41 

50.00 

19.32 

17.50 

9.60 

6.02 

3.41 

5.10 

49.73- 

50.00 

18.89 

17.50 

9.24 

5.63 
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MISCELLANEOUS 


Manufacturer  or  Jobber  and  Brand 


g  S 

£cz)  o 


02 


Protein 


% 

Found 


Ralston  Purina  Company, 
St.  Louis,  Mo. 

Protena. 
Ground  Alfalfa. 


Ralston  Purina  Company, 
St.  Louis,  Mo. 

Protena. 

Principally  Ground  Alfalfa. 


Valley  Milling  Company, 
St,  Louis,  Mo. 

Mula. 

Corn,  Oats  and  Wheat  Bran. 


Average 


336  20.15 


61^ 


4 
1 
1 
1 
1 
1 
3 

14 


91 
162 
270 

30' 

364 

486 

555 

624 


10. 


8.37 
8.62 
7.87 
8.68 
8.50 
8.50 
8.06 


8.31 
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FEEDS 


Fat 

Carbohydrates 

i 

Fiber 

Water 

1 

Found 

'i 

1  'Ash 

!  % 
Found 

-  % 
Found 

% 

Guar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

1  % 
1  Found 

% 

Guar- 
anteed 

5.42 

o  .ou 

oy.  oU 

48.00 

18.23 

16.00 

8.68 

7.72 

2.99 

If. 00 

53.7 

56. 00 

16.94 

14.90 

10.06 

5.56 

5.33 
4.27 
4.84 
4.47 
4.15 
3.90 
3.54 
2.51 

If. 00 
4.00 
If.OO 
If. 00 
If.OO 
If.OO 
If.OO 
If.OO 

64.19  '  51.00 
60.54  1  51.00 
56.43  '  51.00 
61.50  ;  51.00 
60.13  j  51.00 
62.96  !  51.00 
63.64  i  51.00 
58.85  j  51.00 

10.83 
14.98 

9.46 
10.49 
12.18 

9.90 
14.63 

17.00 

17.00 

17.00  1 

17.00 

17.00 

17.00 

17.00 

17.00 

8.10 
9.24 
8.51 
11. U2 
10.83 
8.53 
10.34 
10.60 

5.26 
6.75 
6.63 
5.68 
5.72 
3.93 
4.08 
5.35 

4.13 

If.OO  1 

61.03  1    51.00  j 

11.46 

17.00 

9.65 

5.42 
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B  R  E  W  E  R  S 


5 

O  a:  « 

1 

Protein 

Manufacturer  or  Jobber  and  Brand 

kS^  O 

It 

72 

% 

Found 

% 

Guar- 

Atlas  Feed  Company, 
New  Orleans,  La. 

I 

2 
2 

351 
420 
466 
584 
615 

21.06  ' 

20.68 

20.38 

22.12 

24.66 

22.00 
22.00 
22.00 
22.00 
22.00 

10 

21.78 

22.00 

R.  H.  Polack, 

New  Orleans,  L.a> 

• 

][ 
1 
5 
1 
3 
2 

1 

5 

19 
174 

288 

458 
511 
551 
63^ 

24.00 
20.70 
20.49 
22.55 
23.43 
25.81 
20.93 
)  22.75 

zo.oL 

23.81 
23.81 
23  81 
23.81 
23.81 
23.81 
23.81 

19 

22.58 

23.81 
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GRAINS 


Fat 

j 

■  Carbohydrates 

1 

1  Fiber 

! 

Water 

Ash 

% 

Found 

% 

Gruar- 
anteed 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

Quar- 
anteed 

% 

Found 

% 

Found 

6.60 
6.65 
6.01 
5.50 
4.93 

7.00 
7.00 
7.00 
7.00 

7.00  ' 

1 

42.53 
42.51 
43.15 
1  41.63 
40.95 

4o.00 
45.00 
45.00 
45.00 
45.00 

17.06 
17.54 
!  18.33 
1  16.79 
15.79 

11.00 
11.00 
11.00 
11.00 
11.00 

8.50 
8.35 
7.81 
10.32 
9.78 

4.25 
4.27 
4.32 
3.64 
3.89 

5.94 

1 

7.00 

j 

42.15 

45.00 

17.11 

i 

11.00 

8.95 

4.07 

7.10 
7.20 
6.30 
6.90 
6.99 
7.80 
6.52 
6.79 

7.0-2 
7.02 
7.0:2 
7.02 
7. 02 
7.02 
7.02 
7.02 

'  43.77 
42.69 
41.12 
40.17 
41.57 
39.19 
41.26 
41.35 

37.63  • 
37.63 
37.63 
37.63  t 
37.63 
37.63  \ 
37.63  ' 
37.63 

12.51 
16.16 
18.18 
16.51 
16.10 
14.29 
17.97 
16.91 

16. 77 
16. 77 
16. 77 
16.  77 
16.77 
16.77 
16.77 
16. 77 

8.39 
8.99 
9.72 
9.65 
7.68 
•  8.86 
9.09 
7.46 

4.23 
4.26 
4  1Q 
4.22 
4.23 
4.05 
4.23 
4.74 

6.95 

7. 02 

41.40 

37.63 

16.08 

16. 77 

8.73 

4.26 
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POULTRY 


Manufacturer  or  Jobber  and  Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

/o 

Found 

/c 

Guar- 
anteed 

Armour  Packing  Company, 

Kansas  City,  Kan. 

Beef  Scraps. 
Animal'  Blood  Meal. 
Helmet  Meat  and  Bone  Meal. 
Fine  Poultry  Bone. 

1 
1 
1 
1 

394 
375 
353 
393 

55  87 
54.81 
53.81 
33.37 

J^8.00 

52.00 

22.00 

61 


FEEDS 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

%  % 
Found 

aiiteed 

% 

Found 

% 

Guar-  . 
anteed 

%' 
Found 

1 

%_ 
Guar- 
anteed 

% 

Found 

% 

Found 

19.33 
10.28 
9.78 

1 

■    26.00  ' 

1.63 

5. 00 

4.00  j 

I 


Louisiana  Builetin  No.  89. 


December,  1906. 


Agricultural  Experiment  Station 

OF  THE 

Lotmiana  State  University  and  A.  &  M.  College. 

BATOJSr  RODGE 


Nodule-Disease  of  the  Intestines  of  Sheep. 

"BARE-LOT"  METHOD  OF  RAISING  LAMBS. 

Results  of  Further  Experimental  Work. 


Nodule-Diseased  Ewe  "With  Lamb. 


.    By  W.  H.  DALYRMPLE,  M.  R.  C.  V.  S. 


BATON  ROUGE: 
The  Times  Publishing  Company. 
1906. 


LOUISIANA  STATE  UNIVERSITY 
AND  A.  &  M.  College. 


Louisiana  State  Board  of  agficulture  and  Immigration. 


EX-OFFICIO. 

GovEENOK  NEWTON  C.  BLANCHARD,  President. 
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BARE-LOT^^  METHOD  OF  RAISING  LAMBS. 


RESULTS  OF  FURTHER  EXPERIMENTAL  WORK. 


By  W.  H.  Dalrymple. 

The  "bare-lot"  method  of  endeavoring  to  raise  lambs  free 
from  nodnle-disease  of  the  intestines,  while,  at  the  same  time  per- 
mitting them  to  run  with  their  diseased  mothers,  was  first  under- 
taken by  the  Veterinary  Division  of  the  Experiment  Station  last 
year  (1905),  beginning  the  early  part  of  February — when  the 
in-lamb  ewes  were  placed  in  the  lot — and  continuing  until  July, 
"when  the  lambs  were  examined  (post-mortem)  for  results,  which 
latter  have  already  been  published  in  Station  Bulletin  No.  83. 

In  order  to  serve  as  a  '4ink/'  however,  between  the  work  of 
liist  year  and  the  outcome  of  that  covered  by  this  bulletin,  we 
here  reproduce  our  deductions  which  we  believe  we  were  justified 
in  making,  as  the  result  of  the  former: 

**(1)    That,  by  the  bare-lot  method,  it  is  possible  to  raise  ^ 
lambs,  up  to  the  period  of  weaning,  and  without  separating  them 
from  their  affected  mothers,  practically  free  from  nodule-disease 
of  the  intestines. 

''(2)  That,  in  the  absence  of  intestinal  parasites,  other 
than  the  nodule-disease  worm,  lambs  intended  for  feeding  for 
the  early,  or  other  markets,  may  be  raised  in  this  way,  without 
their  health  being  impaired,  or  their  general  condition  affected, 
by  the  disease. 

(3)  That,  in  the  case  of  ewe-lambs  to  be  kept  for  breed- 
ing purposes,  and  which  may  have  become  only  slightly  infested, 
there  is  the  possibility,  owing  to  the  life-history  of  the  parasite 
•as  given  by  helminthologists  (those  who  make  a  special  study 
of  worms),  of  auto-infestation  and  subsequent  infection  of  clean 
pastures  on  which  the  lambs  may  have  been  placed. 
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"(4)  That,  although  the  previous  dedu-ction  as  to  such 
possibility  may  be  correct,  there  can  hardly  be  any  question  as 
tc  the  great  reduction  in  the  primary  infestation  by  the  bare-lot 
method,  as  compared  to  that  brought  about  where  the  lambs  are 
permitted  to  graze  on  pasture  infected  through  the  droppings  of 
their  diseased  mothers. 

"  (5)  That,  the  method  is  so  simple  and  so  free  from  tech- 
nicalities, that  any  flockmaster  who  will  take  the  trouble  to 
observe  ordinary  care  as  to  a  few  details,  may  obtain,  at  least, 
fair  results  from  its  adoption. 

"  (6)  That,  with  the  supply  of  some  good  vermifuge  mix- 
ture  to  which  the  sheep  can  have  access  at  all  times,  in  con- 
junction with  the  bare  lot  method,  more  satisfactory  results  might 
be  looked  for  than  was  even  obtained  in  our  experiment. 

"(7)  That,  when  the  lot  becomes  infected  with  other  in- 
testinal parasites,  such  as  stomach  worms,  tape  worms,  etc.,  the 
..lethod,  alone,  will  not  prevent  infestation  of  the  lambs  with 
such  parasites. 

"  (8)  That,  the  method  is  worthy  of  trial  by  flockmasters 
owning  breeding  ewes  affected  with  nodule-disease  of  the 
intestines." 

Owing  to  the  results  of  the  previous  year's  work— upon 
which  the  above  deductions  were  based— showing  a  measure  of 
practical  success,  and  on  account  of  encouraging  comments  upon 
the  work,  from  various  sources,  and.  suggestions  that  duplicate, 
0/  other,  tests  be  undertaken  along  similar  lines,  the  Station 
determined  to  carry  on  some  further  experimental  work  during 
the  present  year. 

The  lot  (illustrated  and  described  in  Bulletin  No.  83)  was 
ploughed  and  harrowed,  and  all  vegetation  got  rid  of  that  had 
grown  in  the  interim,  and  with  the  view  of  turning  under  any 
infection  that  might  have  remained  over  after  the  experiments 
of  the  previous  year.  The  lot  was  then  divided  into  halves  by 
running  a  wire-net  fence  lengthwise,  through  it.  Our  object 
in  making  two  lots  was  to  duplicate  the  experiment  of  last  year 
in  one  of  the  divisions,  and  in  the  other,  to  use  common  salt,  as 
a  vermifuge  and  tonic,  in  the  feed  of  its  occupants.  In  other 
words,  the  two  lots,  and  the  general  treatment  of  the  ewes  and 
Iambs  were  identical,  with  the  single  exception,  that  common  salt 
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was  mixed  with  the  grain  feed  in  one  of  the  lots  only. 

Eight  common  native  ewes  of  mixed  breeding  were  pur- 
chased by  the  Station  from  a  flock  that  was  known  to  be  affected 
with  nodule-disease,  and,  consequently,  with  the  specific  worm— 
Oesophago stoma  columbianum.  And  not  only  so,  but  the  ewes 
were  afterwards  found  to  be  badly  infested  with  both  tape  worms 
and  stomach  worms  in  addition,  which,  no  doubt,  militated,  to  a 


A  Specimen  of  the  Nodule-Diseased  Ewes. 

considerable  extent,  against  our  obtaining  maximum  good  results, 
so  far  as  the  final  outcome  of  the  condition  of  the  lambs  was 
concerned. 

From  the  eight  ewes,  five  lambs  were  obtained,  one  being 
a  twin  and  of  undersize. 

All  of  the  lambs  were  born  in  the  lots  between  February 
lo  and  March  5,  1906. 
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The  ewes  were  equally  divided,  four  being  placed  in  each 
lot;  the  three  oldest  lambs,  with  their  mothers,  occupying  the 
one  in  which  the  duplicate  work  of  the  previous  year  was  under- 
taken, and  which  we  will  designate  the  "east  lot."  The  remain- 
ing ewes,  with  the  two  youngest  lambs,  occupied  the  lot  in  which 
the  salt  was  added  to  the  feed,  and  which  we  will  call  the 
''west  lot." 

As  the  details  of  the  plan  of  this  work,  with  the  exception 
of  the  added  salt  to  the  feed  in  one  of  the  lots,  are  fully  described 
in  Station  Bulletin  No.  83,  we  may  omit  them  here  and  refer  the 
reader  to  that  publication ;  and  for  a  description  of  the  disease, 
itself,  to  Station  Bulletin  No.  79. 


Showing  Ewes  and  Lambs  in  Both  Lots. 

In  using  a  vermifuge,  the  idea  at  first  was  to  provide,  in- 
stead of  salt,  a  mixture  suggested  in  "Animal  Parasites  of 
Sheep,"  a  publication  of  the  National  Bureau  of  Animal  Indus- 
try, and  composed  of  the  following  ingredients :  Pulverized  rosin, 
1  part ;  sublimed  sulphur,  2  parts ;  air-slacked  lime,  4  parts,  and 
common  salt,  16  parts.  These  materials  were  thoroughly  mixed 
and  placed  in  a  small  wooden  box  protected  from  the  weather, 
and  to  which  both  ewes  and  lambs  (in  the  west  lot)  could  have 
access  at  all  times.  This  may,  doubtless,  be  quite  a  useful 
\rorm  mixture,  under  ordinary  circumstances,  but,  as  the  lambs 
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were  slow  to  voluntarily  partake  of  it,  and  as  it  was  thought 
possible  that  infestation  might  occur  in  them  before  they 
had  acquired  a  taste  for  the  mixture,  it  was  decided  to  abandon 
its  use  and  resort  to  the  mixing  of  a  small  quantity  of  common 
salt,  alone,  with  the  grain  feed  twice  daily,  which  we  knew  would 
be  consumed  with  the  food.  Had  we  used  the  mixture  in  this 
way,  more  favorable  results  might,  possibly,  have  been  secured. 

The  ewes  were  sold  on  August  2,  1906,  and  the  lambs 
weaned  and  fed  until  September  8th,  when  they  were  butchered 
and  examined. 

Just  previous  to  slaughter,  the  lambs  from  each  lot  were 
weighed.  The  weights  of  the  three  older  ones  which  had  occu- 
pied the  east  lot  (without  salt)  aggregated  165  pounds.  The 
two  younger  lambs,  taken  from  the  west  lot,  where  salt  had 
been  given,  weighed,  together,  133  pounds. 
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Results  of  Post-Mortem  Examinations. 
(East  Lot.) 
Ram  lamb  (71  pounds,  live  weight)  : 

Stomach  worms  (Sfrongylus  or  Haemonchus  contortus), 
numerous.  Tape  worm  (Taenia  expansa)  present.  No  nodules 
discernible  on  any  part  of  the  intestines. 


CORNER  OF  EAST  LOT. 
The  Three  Oldest  Lambs  Which  Did  Not  Receive  Salt  in  Their  Feed. 

Small  ewe  lamb  (40  pounds,  live  weight)  : 
Stomach  worms,  very  few.    Tape  worm  present.    Two  "pin- 
head,"  and  one  larger  caseous,  nodules,  on  the  caecum  and  colon. 

Larger  ewe  lamb  (54  pounds,  live  weight)  : 

Stomach  worms,  numerous.  Two  caseous  nodules,  one  on  the 
caecum,  the  other  on  the  small  intestine.   No  tape  worm  present. 
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(West  Lot.) 
Ram  lamb  (74  pounds,  live  weight)  : 

Stomach  worms,  numerous.  Tape  worm  present.  Two 
caseous  nodules  on  caecum  and  colon. 


CORNER  OF  WEST  LOT. 
The  Two  Youngest  Lambs  Which  Received  Salt  in  Their  Feed. 

Ewe  lamb  (59  pounds,  live  weight)  : 

Stomach  worms,  numerous.   No  tape  worm  present.  About 
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forty  nodules,  of  different  sizes,  on  caecum  and  colon,  and  others 
scattered  along  the  small  intestine. 

Remarks :  By  glancing  over  the  results,  it  will  be  observed 
that  the  lambs  in  both  lots  were  infested  with  stomach  worms- 
that  one  lamb  out  of  each  lot  did  not  have  any  tape  worm; 
that  one  of  the  lambs  receiving  salt  had  about  as  many  nodules 
as,  and  the  other  a  great  many  more  than,  any  of  those  which 
did  not  receive  salt.  While  one  of  the  lambs  receiving  no 
salt,  did  not  have  any  nodules. 

From  the  above  it  seems  reasonable  to  conclude  that  salt 
given  with  the  food  did  not  have  any  beneficial  effect  as  a 
vermifuge  in  this  particular  experiment.  On  the  other  hand, 
the  two  lambs  receiving  salt  seemed  to  thrive  better,  as  indicated 
by  their  weights,  in  spite  of  the  greater  degree  of  parasitism, 
although  they  were  both  younger  than  any  of  the  lambs  in  the 
lot  where  salt  had  been  withheld.  - 

As  all  of  the  lambs  were  more  or  less  uniform  as  to  breed- 
ing, the  quicker  growth  and  greater  apparent  thriftiness  of  the 
two  younger  ones,  could  not  be  due  to  their  being  of  better 
quality  than  the  others.  It  is  the  writer's  opinion  that  the  dif- 
ference was  due  rather  to  the  influence  of  the  salt  in  aiding 
digestion  and  assisting  in  the  more  thorough  assimilation  of  the 
nutritive  matters  of  the  food  consumed;  and  which  would  seem 
to  indicate  that  a  sufficiency  of  common  salt  is  a  valuable  adjunct 
to  the  food  of  sheep  under  any  and  all  conditions. 

We  would  again  refer  to  the  fact,  that  all  of  the  ewes 
(mothers)  were  very  heavily  infested,  not  only  with  nodule- 
disease  worms,  but,  also,  with  other  intestinal  parasites;  which 
hardly  affords  a  fair  ba'sis  for  comparison  as  to  what  the  general 
growth  and  development  of  the  lambs  might  have  been,  had 
they  only  had  to  contend  with  the  effect  of  the  nodule-affection 
which  was  found  on  post-mortem;  or,  that  of  a  flock  of  lambs 
on  the  farm,  where  nodule-disease,  only,  affected  the  mothers. 

In  comparing  this  year's  experiments  with  last— the  part 
cf  the  work  in  the  east  lot  being  a  duplication—it  will  be  observed 
that  the  results  are  almost  identical ;  which  would  seem  to  sub- 
stantiate the  deductions  then  made,  and  which  have  been  repro- 
duced in  an  earlier  part  of  this  bulletin. 

With  regard  to  the  administration  of  common  salt  along 
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with  the  grain  feed,  no  apparent  benefit  was  derived  from  it  as 
a  vermifuge ;  but  that  its  influence  upon  the  digestion  and  assimi- 
lation of  the  food  consumed,  seems  not  only  to  warrant,  but- 
commend,  its  use,  as  an  adjunct  to  the  feed  of  sheep  at  all  times. 
-.  After  the  carcasses  were  dressed,  a  photograph  was  taken  of 
the  four  largest  of  them,  which  shows,  that  the  lambs,  although 
somewhat  small,  had  been  very  fairly  nourished. 


Dressed  Carcasses  of  the  Four  Largest  Lambs. 

Those  who  purchased  portions  of  these  carcasses  from  the 
butcher,  for  table  use,  were  unanimous  in  the  statement,  that 
the  meat  was  of  most  excellent  quality. 


Refurn  fo  Torage  Crop  rnvesfigaf'on  fTfes, 
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Summary  of  Horticultural  Work 

AT  THE 

North  Louisiana  Experiment  Station, 

FROM  1892  TO  1907. 

WITH  NOTES  ON 

unm  mm  m  mmmi, 


INTRODUCTORY. 

In  January,  1892,  the  v/riter  was  placed  in  charge  of  the 
fruit  and  vegetable  experiments  inaugurated  by  the  North  Louis- 
iana Station.  Prior  to  that  date  no  systematic  work  had  been 
undertaken  in  these  lines.  Therefore,  the  work  summarized  in 
this  Bulletin  represents  practically  all  the  results  secured  by 
experiments  at  Calhoun  to  date. 

The  field  was  a  new  one ;  little,  or  no  definite  information 
was  available  regarding  the  horticultural  possibilities  of  North 
Louisiana  and  the  problems  to  be  solved  in  connection  therewith. 
Therefore,  much  of  the  work  undertaken  was  of  a  ''pioneer" 
character,  and  naturally  enough,  some  mistakes  were  made, 
which  necessitated  the  duplication  of  much  of  the  work. 

The  work  has  continued  uninterruptedly,  and  has  been  de- 
veloped through  successive  stages,  to  the  point  where  it  is  now 
deemed  advisable  to  bring  together  the  results  as  a  whole,  so 
that  safe  and  reliable  deductions  might  be  drawn  as  to  what  can 
be  expected  as  the  average  of  growth,  quality  and  general  be- 
havior of  any  given  crop  through  a  series  of  years,  and  under 
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varying  conditions  of  weather,  insects  and  fungus  attacks,  and 
other  deleterious  influences  that  are  commonly  met  with  in  gen- 
eral garden  and  farm  operations. 

The  first  four  years  were  devoted  almost  entirely  to  the 
testing  of  the  different  species  of  fruits  and  vegetables,  and  the 
numerous  commercial  varieties  of  each,  with  the  view  of  deter- 
mining the  relative  merits  of  each  for  this  particular  section, 
as  well  as  their  merits  in  general;  and  incidentally,  to  stimu- 
lating a  more  general  and  intelligent  interest  in  home  and 
market  gardening.  During  this  period,  the  commercial  side  of 
gardening  was  only  touched  upon  incidentally,  and  as  only  small 
plats  were  devoted  to  each  crop,  the  yields,  etc.,  were  determined 
on  a  scale  of  zero  to  ten. 

Beginning  with  the  season  of  1896,  and  continuing  up  to 
1904,  the  work  of  the  vegetable  garden  was  devoted  chiefly  to 
experiments  with  home  grown  versus  bought,  or  commercial 
seeds,  using  for  this  purpose  all  the  leading  commercial  varieties 
of  the  most  important  vegetables  commonly  grown  in  the  South. 
The  results  of  these  experiments  are  found  in  Bulletin  No.  68, 
ojititled  "Home  GroAvn  vs.  Purchased  Seeds." 

Beginning  with  the  season  of  1904,  the  commercial  side  of 
gfn'dening,  or  truck  growing  was  taken  up,  and  for  the  past 
three  years  our  efforts  have  been  devoted  mainly  in  this  direc- 
t.on.  This  work,  as  a  whole,  has  been  fairly  successful  and 
useful  in  stimulating  interest  and  inquiry  in  this  important 
industry  in  this  section,  although  we  have  not  always  been  suc- 
cessful in  making  profitable  sales  of  some  of  the  crops  grown. 
Along  with  these  experiments  in  trucking,  considerable  work 
has  been  done  in  the  canning  of  vegetables  and  fruits,  especially 
tomatoes  and  peaches,  utilizing  the  surplus  that  remained  after 
sl  ipments  became  unprofitable.  In  the  winter  of  1904  a  pre- 
liminary report  was  made  on  both  phazes  of  this  work,  and  later 
:)ublished  as  Bulletin  No.  81.  There  is  a  widespread  and  con- 
stant demand  for  this  Bulletin. 
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The  average  conditions  obtaining  in  North  Louisiana  as 
regards  soil,  climate,  etc.,  and  their  influence  on  the  growth  of 
early  vegetables,  and  the  blooming  and  development  of  fruits, 
are  highly  favorable,  although  occasionally  a  cold,  wet  spring 
with  frosty  nights,  will  ensue,  followed  by  dry  weather  in  May 
tnd  June,  thus  materially  reducing  the  yields  and  injuring  the 
quality  of  the  products,  but  such  conditions,  when  they  occur, 
are  more  or  less  general,  and  not  confined  to  any  particular 
section. 

As  regards  fruits,  the  data  at  hand,  secured  during  the  past 
fourteen  years,  does  not  show  up  so  favorably  as  that  of  vege- 
tables, for  the  reason  that  the  climate  is  not  adapted  to  the 
successful  culture  of  many  of  the  fruits  reported  on,  except  to 
fi  limited  extent. 

It  is  not  intended  that  this  Bulletin  should  be  complete  in 
all  necessary  details  concerning  gardening  and  fruit  growing, 
as  our  purpose"  is  to  avoid  the  repetition  of  anything  already 
published.  (If  the  reader  wishes  to  know  anything  about  the 
construction  of  hot-beds  and  cold-frames  and  their  operation, 
and  the  uses  of  fertilizers  for  fruits  and  vegetables,  he  is  referred 
to  Bulletin  No.  81.)  This  Bulletin  is  divided  into  the  following 
heeds  or  divisions:  (1)  Results  with  vegetables;  (2)  Results 
with  fruits;  (3)  Condensed  information  on  canning  fruits  and 
vegetables. 


RESULTS  WITH  VEGETABLES. 


Cabbage. 

For  six  consecutive  years  the  varieties  named  below  were 
under  test,  and  the  following  are  the  least  desirable  kinds,  rang- 
ing below  five  on  a  scale  of  zero  to  ten,  as  to  quality,  productive- 
ness, etc. :  Dwarf  Savoy,  Drumhead  Savoy,  Green  Glazed,  Early 
York,  Oxheart  and  World-Beater. 

The  following  are  the  most  desirable  and  successful  sorts, 
ranging  in  productiveness  from  six  to  ten :  Large  Early  York. 
Early  Jersey  Wakefield,  Charleston  Wakefield,  Early  Flat  Dutch, 
Late  Flat  Dutch,  Improved  Brunswick,  Solid  South,  Early  Sum- 
mer Succession,  St.  Denis,  All  Seasons,  Early  Drumhead  and 
Late  Drumhead. 

The  planting  of  the  seed  has  usually  been  done  in  the  cold- 
frame  about  February  1,  for  the  general  test,  but  in  the  trucking 
experiments,  where  earliness  of  maturity  is  the  prime  object,  the 
first  planting  was  usually  made  from  the  25th  of  November  to 
the  1st  of  December.  When  planted  on  the  latter  date,  the 
plants  are  ready  for  the  field  about  February  1,  but  usually, 
owing  to  freezing  weather,  they  are  held  back  until  the  20th  or 
25th.  Those  planted  on  the  former  date,  February  1,  grow  off 
much  more  rapidly,  and  are  ready  for  the  field  by  March  5, 
although  they  are  later  in  maturing  than  those  planted  earlier. 

The  average  period  from  seed  planting  to  marketable 
maturity,  with  the  standard  early  sorts,  such-  as  the  Wakefield, 
has  been  105  days,  or  three  and  one-half  months,  taking  February 
1  as  our  average  date  of  planting,  and  May  15  as  the  average 
date  when  marketing  of  the  crop.  The  crop  usually  runs  over, 
however,  about  two  weeks,  and  ends  with  the  coming  in  of  the 
later  sorts,  such  as  the  Early  Flat  Dutch,  about  June  1.  The 
later  varieties  named  above  furnish  a  succession  up  to  August  1. 

With  the  yields,  there  has  been  a  considerable  variation  from 
year  to  year,  according  to  the  general  character  of  the  season, 
there  never  having  been  a  failure  during  the  entire  period.  As 
previously  stated,  the  yields  per  acre  were  not  obtained,  but 
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results  were  measured  on  a  scale  of  zero  to  ten.  The  highest 
averages  during  the  test  have  been  made  by  Succession,  Early 
Flat  Dutch  and  Solid  South,  in  the  order  named.  With  the 
trucking  experiments,  the  Early  Wakefield,  a  low  average  yielder, 
was  used  exclusively;  first,  because  of  its  extreme  earliness,  and, 
second,  it  combines  the  size  and  shape  generally  preferred  by 
the  larger  markets  during  the  early  part  of  the  season. 

For  the  last  three  seasons,  since  the  yields  per  acre  have  been 
obtained,  the  average  yield  per  acre  has  been  12,666  pounds,  and 
the  average  price  at  which  the  crop  has  been  sold,  f.  o.  b.,  was 
two  cents  per  pound.  In  the  general  variety  test,  an  abunlant 
supply  of  stable  manure  was  used  as  a  fertilizer,  but  in  our 
trucking  experiments,  commercial  fertilizer  only  has  been  used, 
at  the  average  rate  of  1,200  pounds  per  acre,  consisting  of  the 
following  formula :  Cotton  seed  meal,  600  pounds ;  nitrate  soda, 
200  pounds ;  acid  phosphate,  400  pounds. 

These  experiments  certainly  indicate  the  possibilities  of 
cabbage  culture  on  these  soils,  and  the  fact  that  not  a  single 
failure  has  been  made  in  fourteen  years,  is  certainly  worth  con- 
sideration. 

Beans. 

The  tests  of  beans  have  been  extensive  and  thorough,  includ- 
ing every  class  of  this  vegetable  usually  found  in  the  American 
garden.  For  ten  years  a  large  number  of  varieties  were  grown 
continuously,  and  the  results  recorded  on  a  scale  of  zero  to  ten. 
In  only  three  instances  an  unprofitable  yield  of  the  early  sprincr 
crop  has  resulted,  viz:  1896,  due  to  extreme  dry  weather;  1904 
and  1905,  due  to  cold  and  backward  weather  during  April  and 
May.  These  latter  remarks  apply  particularly  to  the  bush  or 
snap  beans,  which  are  usually  planted  as  early  as  the  weather 
will  permit.  The  Lima  or  butter  beans  are  planted  later,  and 
consequently  are  not  subject  to  the  retarding  influences  of  the 
eaily  spring  season^  but  in  two  instances  they  were  cut  off  by 
the  extreme  drouth  of  summer,  viz:  1896  and  1897. 

The  Bush  Beans. 

This  class  of  beans  is  particularly  adapted  to  the  needs  of 
the  market  gardener  and  trucker,  on  account  of  their  earliness 
and  ease  of  culture.    The  pole  or  running  varieties  are  better 
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suited  to  the  home  garden.  From  the  20th  to  the  30th  of  March 
is  the  general  average  period  in  which  we  have  been  able  to 
make  our  first  plantings.  In  a  few  instances,  successful  plant- 
ings have  been  made  by  the  10th  of  March,  and  in  especially 
favorable  situations,  they  could  doubtless  be  successfully  planted 
by  the  1st  of  March,  but  the  controlling  conditions  of  weather 
^mry  widely  in  this  respect. 

The  average  length  of  time  from  planting  to  marketable 
maturity  is  approximate!}"  fifty  days;  some  of  the  extra  early 
kinds  will  furnish  pickings  in  forty-five  days,  under  favorable 
conditions.  From  the  market  standpoint  this  is  a  very  impor- 
tant question.  On  the  20th  of  ]\Iay  we  have  secured  as  high 
as  $2  per  bushel,  and  inmiediately  afterward  the  prices  began 
to  decline,  until  by  the  5th  of  June  only  75  cents  per  bushel  was 
C'btainable.  Our  general  experience  establishes  the  fact  that 
the  main  crop  for  market  should  be  planted  so  as  to  be  ready 
not  later  than  the  15th  of  May,  and  earlier  if  possible. 

The  varieties  giving  the  highest  average  yields,  quality, 
freedom  from  rust,  etc.,  are  as  follows :  Improved  Red  Valentine, 
Wardwell's  Kidney  Wax,  Early  Mohawk,  Pride  of  Newtown, 
Stringless  Green  Pod,  Early  Refugee,  Best  of  All,  Yellow  Six- 
Weeks,  Dwarf  German  Wax  and  Marvel  of  Paris.  On  the  whole, 
the  average  date  of  marketing  has  been  between  May  20th  and 
30th;  the  average  yield,  150  bushels  per  acre,  and  the  average 
prices  received,  $1.75  per  bushel. 

The  Pole  Beans. 

These  are  planted  about  the  same  time  as  the  bush  varieties, 
but  do  not  come  into  bearing  sufficiently  early  for  market  pur- 
poses. They  are,  how-ever,  superior  for  home  use.  From  our 
tests  with  these,  the  varieties  that  stand  highest  in  point  of  yield, 
quality,  etc.,  are  the  Creaseback,  Kentucky  Wonder,  Southern 
Prolific  and  Golden  Cluster  Wax,  in  the  order  named. 

The  Bush  Limas. 

This  is  a  most  valuable  acquisition.  There  are  two  types  of 
these :  the  Sewee,  or  butter,  and  the  true  Limas.  The  former 
is  as  hardy  as  the  regular  snap  bean,  and  ordinarily  can  be 
planted  about  the  same  date.  Several  varieties  of  this  class  have 
been  thoroughly  tested,  and  only  two,  viz:  Henderson's  and 
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Jackson's  ''Wonder/'  found  reliable.  The  latter  gave  the  high- 
est average  yield,  but  has  the  disadvantage  of  ''colored"  seeds, 
which  makes  it  unpopular  as  a  market  bean.  Henderson's  is  in 
every  way  reliable,  and  by  making  successive  plantings,  a  supply 
can  be  kept  up  throughout  the  season.  We  have  been  able  to 
get  the  latter  on  the  market  by  June  10,  and  the  average  price 
at  that  time  was  $1  per  bushel.  They  have  made  an  average 
yield  of  100  bushels  per  acre,  and  from  two  to  three  crops  can 
be  grown  during  the  season. 


The  Pole  Limas. 

These  constitute  a  valuable  market  garden  crop,  and  several 
of  the  varieties  possess  great  drouth  resisting  powers,  and  will 
continue  to  bear  throughout  the  season.  The  best  average  results 
have  been  obtained  from  the  Sewee,  or  butter  type.  This  type 
is  especially  adapted  to  the  South.  The  Large  Limas  have  not 
been  generally  successful  here. 

Beets. 

For  ten  years  consecutively  the  following  varieties  of  beets 
were  under  test:  Early  Blood  Turnip,  Long  Blood,  Half-Long 
Blood,  Dewing  Early  Red,  Crosby's  Egyptian,  Eclipse,  Lentz,^ 
Queen,  Extra  Early  Egyptian,  Bassano,  Edmund's  Early  Red, 
Long  Red  Mangel  (stock  beet).  White  French  Sugar  and  Swiss 
Chard  (salad  beet). 

The  average  date  of  planting  was  February  15 ;  the  average 
date  of  marketable  maturity.  May  15.  The  varieties  giving  the 
highest  average  in  point  of  earliness,  and  other  desirable  char- 
acteristics, are  as  follows,  named  in  the  order  of  their  respective 
merits:  Extra  Early  Egyptian,  Early  Blood  Turnip,  Eclipse 
and  Lentz.  These  furnish  a  succession  from  May  10  to  mid- 
summer. The  highest  average  yield  has  been  from'  Early  Blood 
Turnip,  followed  by  Eclipse.  The  mean  average  yielder  being 
Extra  Early  Egyptian,  the  variety  used  in  the  trucking  experi- 
ments, the  average  yield  being  150  bushels  per  acre,  ready  for 
market  by  May  10,  the  average  price  received  being  75  cents 
per  bushel. 

The  Long  Red  Mangel  stock  beet  has  given  uniformly  good 
results,  but  for  feeding  purposes  should  be  sown  in'  September 
and  fed  during  winter  and  early  spring.    The  White  French 
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Sugar  is  also  an  excellent  yielder,  and  valuable  for  feeding  pur- 
l)Qses  The  Swiss  Chard  has  given  excellent  results,  but  is  not 
8  popular  vegetable  in  the  South.  Well  rotted  stable  manure 
has  been  the  only  fertilizer  used  on  beets. 

Cucumbers. 

The  cucumber  is  one  of  the  most  important  market  garden 
crops,  and  in  order  to  obtain  profitable  prices  it  is  necessary  to 
have  them  ready  for  market  at  the  earliest  possible  date.  This 
is  accomplished  by  starting  them  in  the  hot  bed  early  in  the 
season,  sowing  the  seed  in  soil  bands  and  transferring  the  plants 
to  the' field  after  danger  of  frost  is  past.  But  in  these  experi- 
ments the  seed  have  been  sown  in  the  open  ground  as  soon  as 
the  weather  conditions  would  permit.  This  practice  gives  a  fairly 
reliable  idea  of  what  can  be  expected  under  ordinary  conditions. 

For  twelve  consecutive  seasons  the  following  varieties  have 
been  thoroughly  tested:  Early  Green  Cluster,  Long  Green 
Turkey,  New  Orleans  Market,  Early  Frame,  White  Spine,  Peer- 
less, Early  Russian  and  Giant  Pera. 

The  average  date  of  planting  was  March  25,  and  the  average 
length  of  time  from  planting^  to  marketable  maturity,  approxi- 
mately fifty  days,  for  the  earlier  kinds.  The  varieties  giving  the 
best  general  satisfaction  in  point  of  earliness,  yield,  etc.,  are  as 
follows!  named  in  the  order  of  their  merits :  Early  Green  Cluster, 
White  Spine,  New  Orleans  Market  and  Long  Green  Turkey. 

For  the  past  three  years  the  average  yield  has  been  192 
bushels  per  acre,  the  average  date  of  marketing,  May  20,  and 
75  cents  per  bushel  the  average  price  received  at  that  date.  Ten 
days  earlier  the  prices  were  averaging  $2  per  bushel,  and  ten 
dRys  later  50  cents.  All  things  considered,  it  is  better  to  risk  a 
planting  in  March,  and  in  case  the  first  fails,  plant  again,  as 
our  experience  proves  conclusively  that  to  receive  anything  like 
Iiayinc?  prices  the  crop  should  come  on  the  market  not  later 
than  May  15. 
Eggplants. 

The  eggplant  has  been  grown  successfully  for  eight  years 
of  the  fourteen.  For  four  years  it  was  not  grown,  and  for  two 
,t  was  a  failure,  due  to  extreme  drouth.  The  following  varieties 
were  unde^  test :  Pearl  White,  Dwarf  Purple,  New  York  Market, 
Large  Purple,  or  New  Orleans  Market. 
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The  method  pursued  in  growing  them  was  to  plant  the  seed 
ir  the  hot-bed  about  the  1st  of  February,  transfer  to  cold-frame 
during  March  and  later  to  the  field  after  growing  weather  has 
set  in.  Much  care  is  necessary  in  handling  the  young  plants  in 
the  hot-bed  to  prevent  "damping  off." 

The  average  time  from  seed  bed  to  market  was  approximately 
140  days — from  February  1  to  June  25,  on  which  date  the  first 
shipments  have  been  made.  On  this  date  an  average  price  of 
$1.25  per  bushel  was  obtained.  These  prices,  however,  are  for 
the  local  markets.  The  northern  markets  were  paying  at  the 
same  dates  from  $1.50  to  $2  per  bushel. 

It  is  only  for  the  two  seasons  past  (1905  and  1906)  that 
this  vegetable  has  been  grown  commercially,  and  the  results  have 
proved  highly  successful. .  An  average  yield  of  320  bushels  per 
acre  has  been  secured  for  the  two  seasons,  the  average  period  of 
marketable  maturity,  June  25,  and  the  average  prices  received, 
75  cents  per  bushel.  With  proper  care  the  eggplant  will  continue 
to  produce  fruit  until  killed  by  frost,  about  the  first  of  November. 
In  the  variety  tests,  stable  manure  alone  was  used,  but  in  the 
trucking  experiments,  the  same  quantity  and  formula  as  given 
for  cabbage  was  used. 

Lettuce. 

No  commercial  results  from  lettuce  were  obtained,  as  it  was 
not  included  in  the  trucking  experiments,  but  for  ten  successive 
seasons  the  following  varieties  were  under  test,  and  uniformly 
good  results  were  obtained :  Drumhead  Cabbage,  Deacon,  Denver 
Market,  White  Summer  Cabbage,  White  Cos,  Trianon  Cos,  Per- 
pignan,  New  Orleans  Passion,  Royal  Cabbage,  Philadelphia 
Dutch  Butter,  Brown  Dutch  Cabbage,  Hanson,  Curled  Simpson, 
Trocadero  and  French  Market.  These  were  planted  in  the  cold- 
frame  and  later  transferred  to  the  field;  the  average  date  of 
planting  being  February  1,  and  of  setting  in  the  open  ground, 
March  10. 

The  average  period  from  planting  to  market  was  approxi- 
mately, 90  days,  from  February  1  to  May  1,  the  average  date 
of  marketable  maturity.  The  varieties  giving  the  best  general 
satisfaction  in  point  of  earliness,  yield,  quality,  etc.,  are  as  fol- 
lows, named  in  the  order  of  their  respective  records :  Drumhead 
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Cabbage,  White  Summer  Cabbage,  White  Cos,  New  Orleans  Pas- 
sion, Deacon  and  French  Market. 

Lettuce  is  generally  packed  in  barrels  for  market,  and  the 
daily  reports  from  the  large  markets  show  an  average  price  of 
$3.50  per  barrel  from  May  1  to  June  1.  Under  out-door  condi- 
tions these  experiments  indicate  that  May  1  is  about  as  early  as 
lettuce  can  be  brought  to  marketable  maturity  in  this  latitude. 
Well  rotted  stable  manure  was  used  exclusively  on  these 
experiments. 

Cantaloupes. 

It  seems  quite  certain  that  the  cantaloupe  will  be  one  of  the 
most  important  commercial  truck  crops  in  the  coming  develop- 
ment of  the  truck  industry  in  North  Louisiana.  It  was  the  sub- 
ject of  careful  attention  throughout  the  whole  period  of  these 
experiments,  and  on  the  whole,  very  satisfactory  results  were 
secured.  The  cantaloupe  requires  considerable  moisture  for  its 
highest  development,  and  for  two  seasons,  viz:  1896  and  1897, 
the  crop  was  practically  a  failure,  owing  to  the  lack  of  sufficient 
moisture. 

The  following  varieties  were  under  test  for  ten  consecutive 
seasons:  Long  Island  Beauty,  White  Japan,  Chicago  Nutmeg, 
Augusta  Market,  Melrose,  Osage,  Early  Hackensack,  Pineapple, 
Netted  Nutmeg,  Netted  Citron,  the  Nixon,  Cosmopolitan,  New 
Orleans  Market,  Rocky  Ford,  Anne  Arundel,  Acme,  Jenny  Lind, 
Delmonico,  Banana,  Persian  or  Cassaba. 

In  every  instance  the  seed  was  planted  in  the  open  ground, 
the  average  date  of  planting  for  all  of  the  years  being  March  25 : 
sometimes  they  were  planted  earlier,  often  later,  according  to  the 
conditions  of  weather.  The  period  of  ripening  varies  consider- 
ably, according  to  the  variety  and  character  of  season.  If  the 
season  be  dry,  the  melons  mature  earlier  than  during  wet  seasons. 
Thus,  while  the  average  period  of  planting  has  varied  but  little, 
the  period  of  maturity  has  varied  from  June  15  to  July  10,  the 
general  average  being  June  25. 

Of  the  above  list  of  varieties,  those  making  the  best  average 
record  on  the  points  of  earliness,  yield,  quality,  etc.,  are  as 
follows:  New  Orleans  Market,  Rocky  Ford,  Chicago  Nutmeg, 
Anne  Arundel,  Baltimore,  or  Acme,  Delmonico,  Long  Island 
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Beauty,  Early  Hackensack,  White  Japan  and  Pineapple.  Any 
or  all  of  these  varieties  are  excellent  for  home  use  and  local 
markets  at  the  present  time,  and  for  this  purpose  the  Rocky  Ford 
has  practically  superseded  all  others,  and  in  our  trucking  experi- 
ments this  variety  was  used  exclusively.  Cantaloupes  are 
usually  packed  for  market  in  slatted  crates,  12x12x24  inches, 
holding  on  the  average  45  melons.  For  the  past  three  seasons 
our  average  yield  has  been  60  crates  per  acre,  the  first  shipments 
being  made  about  the  22d  of  June,  and  the  prices  received  from 
that  date  up  to  the  10th  of  July  averaging  $2  per  crate.  The 
fertilizer  used  in  these  experiments  was  the  same  in  quantity 
and  formula  as  given  for  cabbage. 


Watermelons. 


From  the  beginning  of  these  experiments  the  watermelon 
has  been  the  subject  of  special  attention,  and  all  the  leading 
varieties  now  on  the  market  have  been  thoroughly  tried  and  the 
results  recorded  from  year  to  year.  The  following  varieties 
were  under  test  for  twelve  consecutive  years :  Seminole,  Florida 
Favorite,  Kolb  Gem,  Lone  Star,  Ice  Cream,  Southern  Rattle- 
snake, Sugar  Loaf,  Pride  of  Georgia,  'Duke  Jones,  Joe  Johnston, 
Vaucluse,  Hungarian  Honey,  Ruby  Gold,  the  Boss,  Triumph, 
Girardeau's  New  Favorite,  Cuban  Queen,  Cole's  Early,  CarolinJ 
Bradford,  Jordan's  Gray,  Kleckley  Sweet,  Scaly  Bark,  Mclver's 
Sugar,  Sweetheart,  Jumbo  and  Ironclad. 

All  plantings  were  made  in  the  open  ground,  after  the  tem- 
perature of  the  soil  had  become  sufficiently  warm  to  induce  rapid 
germination,  the  time  of  planting  ranging  from  March  20  to 
April  20,  according  to  weather  conditions,  the  average  being 
April  6,  every  effort  being  made  to  secure  the  earliest  possible 
maturity  of  the  crop  when  started  under  these  conditions.  The 
method  generally  pursued  in  the  planting  was  as  follows :  A 
protected  situation,  with  a  warm,  well-drained  soil,  known  as 
an  ''early"  soil,  is  selected;  the  rows  marked  off  ten  feet  apart 
each  way,  and  a  hole  scooped  out  at  the  crossing,  which  is  filled 
with  the  Station  Compost*  (see  not^e  below),  and  well  mixed  with 
the  soil.   The  hill  is  then  slightly  elevated  above  the  surrounding 

stable  manure  'lTo''°4*unds'"tSd''nwZV  ^  b^^i^f.^  cotton  seed,  5  bushels 
els  Der  acre  for  wate?  melons        P^^^P^^^te,  and  applied  at  the  rate  of  40  bush- 
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surface  and  the  seed  planted.  Occasionally  some  difficulty  is 
experienced  in  getting  a  stand,  .wing  to  heavy  rainfall  and  cool 
weather,  but  if  plenty  of  seed  is  used  a  sufficient  stand  can 
readily  be  secured  under  ordinarily  unfavorable  conditions  of 

this  nature.  oc  <■„ 

The  period  of  ripening  has  usually  been  from  June  25  to 
July  10,  the  average  being  July  3,  with  the  earlier  varieties.  In 
the  variety  test  above  referred  to,  the  foUowing  have  made  the 
best  record  for  earliness  of  maturity,  as  in  the  order  named :  Coie  s 
Early    Florida  Favorite,  Girardeau's,  Jordan's  Gray,  Brad- 
ford ice  Cream  and  Seminole.    These  are  small  melons,  and  are 
not  all  productive  nor  of  desirable  eating  qualities;  those  makmg 
the  best  record,  combining  earliness  with  quality  and  productive- 
ness, are  the  following:    Cole's  Early,  Jordan's  Gray,  Florida 
I'avorite  Bradford  and  Ice  Cream.    The  medium  early  melons 
civin..  the  best  average  results  as  to  size,  quality  and  productive- 
ness °are  as  follows:    Lone  Star,  Kolb  Gem,  Kleckley  Sweet, 
Pride  of  Georgia,  Rattlesnake  and  Scaly  Bark.    The  later  vari- 
eties makin<^  a  good  average  record  in  desirable  qualities  are 
these:    Triumph,  Duke  Jones,  Sweetheart,  Jumbo  and  Cuban 

Perhaps  the  two  most  popular  melons  for  general  use,  one 
an  early  melon  for  home  use  and  local  marketing,  and  the  other 
for  shipment  to  distant  markets,  are  Florida  Favorite  and  Kolb 
Gem  These  varieties  were  used  in  the  trucking  experiments  for 
the  past  three  years,  and  the  following  average  results  secured: 

Florida  Favorite— Date  of  ripening,  June  28;  average 
weight  of  melon  in  pounds,  16;  number  of  melons  per  acre,  840; 
average  price  per  hundred,  $15. 

Kolb  Gem— Date  of  ripening,  July  3;  average  weight  of 
melon  in  pounds,  24;  number  of  melons  per  acre,  756;  average 
price  per  hundred,  $18. 

Okra. 

Variety  trials  were  carried  on  with  okra  for  a  number  of 
years,  and  for  the  past  three  years  a  small  plat  has  been  grown 
for  the  purpose  of  determining  whether  anything  could  be 
expected  of  it  when  grown  for  market,  but  the  results  have 
given  no  encouragement.  The  demand  for  it  is  very  limited, 
?nd  is  readily  supplied  by  the  market  gardeners. 
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The  following  varieties  have  been  tested  for  a  number  of 
years,  all  with  perfect  success:  Dwarf  Density,  Dwarf  White, 
Dwarf  Green,  White  Velv(jt,  New  South  and  Tall  Growing.  The 
riiost  popular  of  these  is  the  White  Velvet,  and  it  can  always  be 
relied  on  to  give  perfect  satisfaction. 


Onons. 


In  Bulletin  No.  81  is  mentioned  two  methods  of  growing 
onions,  viz :  Sowing  the  seed  in  the  cold-frame  ^nd  transplant''- 
ing  to  the  open  ground  as  soon  as  the  plants  are  of  sufficient  size ; 
second,  planting  the  ''sets"  in  the  field.  Both  methods  have 
been  tried  for  a  number  of  years,  with  the  results  in  favor  of 
the  former  method,  or  what  is  popularly  known  as  the  "new 
onion  culture." 

The  best  results  were  secured  when  the  seed  was  sown  in 
November  and  given  light  protection,  such  as  is  afforded  by  the 
ordinary  cold-frame,  during  the  severe  weather  of  January  and 
February,  and  transplanted  to  the  field  early  in  the  spring. 
When  thus  grown,  we  have  had  them  ready  for  ''bunching" 
by  the  first  of  April  and  by  June  1,  ready  for  harvesting.  No 
efforts  were  made  to  produce  enormous  yields,  which  can  readily 
be  accomplished  by  close  planting  and  heavy  fertilization,  but 
the  aim  has  been  to  produce  a  crop  under  average  conditions, 
and  with  moderate  fertilization. 

The  onion  has  been  grown  continuously  during  the  period 
covered  by  these  experiments,  and  the  general  average  yield 
secured  for  all  the  years  is  200  bushels  per  acre,  the  crop  being 
marketed  as  soon  as  harvested  and  cured,  and  the  average  prices 
in  the  leading  markets,  from  June  to  September,  75  cents  per 
bushel. 

The  varieties  named  below  were  tested  for  a  number  of 
years,  and  those  making  the  best  average  record  in  productive- 
ness and  other  desirable  qualities,  are  as  follows,  named  in  the 
order  of  their  merits  in  these  respects :  Red  Bermuda,  White 
Bermuda,  Yellow  Globe  Danvers,  Red  Wethersfield,  '  Creole, 
aud  Prize  Taker.  Those  not  making  a  good  average  record  are 
as  follows :  Early  White  Queen,  Giant  Tripoli,  White  Garganus, 
Red  Garganus,  Giant  Rocco,  White  Maggiojola,  Globe  Spanish, 
Red  Globe,  Large  White  Globe,  Early  Red  Plat,  Yellow  Dutch, 
Maderia,  Yellow  Globe,  Giant  Rocco  Red,  Pearl  and  Silver  Skin.' 
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Peas. 

The  pea  is  one  of  the  most  valuable  garden  crops,  and  is 
also  grown  quite  extensively  as  an  early  truck  crop,  but  for  this 
purpose  only  the  ''extra  early''  kinds  are  planted.  From  the 
beginning  of  these  experiments  this  crop  has  received  careful 
and  thorough  attention.  In  1896,  owing  to  the  lack  of  moisture 
at  the  proper  time,  a  failure  of  the  late-maturing  kinds  resulted, 
but  the  earlier  varieties  produced  a  satisfactory  yield. 

For  all  the  years,  the  average  date  of  planting  has  been 
February  10 ;  the  average  date  of  marketable  maturity,  for  the 
earlier  kinds,  April  25;  of  the  medium  kinds,  May  10,  and  for 
the  late  varieties,  June  1. 

The  following  varieties  were  tested  during  the  period  named: 
Station,  Extra  Early,  or  First  and  Best,  Alaska,  Extra  Early 
Market,  Early  Washington,  Philadelphia  Extra  Early,  Light- 
ning Express,  Early  Alpha,  Tom  Thumb,  American  Wonder, 
Blue  Beauty,  Little  Gem,  Stratagem,  Laxton's  Long  Pod,  Tele- 
phone, Tall  Sugar,  Imperial,  Duke  of  Albany,  Advancer,  Dwarf 
Sugar',  French  Canner,  Queen,  Echo,  Petit  Pois,  Champion  of 
England,  Black  Marrowfat,  White  Marrowfat,  Paragon,  Eugenie, 
Duke  of' York,  Gradus,  Durbans  Extra  Early,  Bishop's  Long 
Pod,  Daisy  and  Kelvedonian. 

Of  the  extra  early  maturing  sorts,  the  following  have  made 
the  best  average  record  with  respect  to  yield,  quality,  etc.,  named 
according  to  their  relative  merits  on  these  points:  First  and 
Best,  Extra  Early  Market,  Alaska,  Station,  Durban's  Extra 
Early,  Early  Washington,  Extra  Early  Alpha  and  Tom  Thumb. 

Of  the  medium  early  varieties,  the  following  have  given  the 
best  average  results:  Advancer,  Blue  Beauty,  Laxton's  Long 
Pod,  Little  Gem,  Dwarf  Sugar;  of  the  late  sorts  these  are  the 
leaders:  Telephone,  Black  Marrowfat,  Champion  of  England, 
and  White  Marrowfat.  Good  average  results  were  also  secured 
from  Paragon,  Petit  Pois,  French  Canner,  Duke  of  York  and 
Bishop's  Long  Pod. 

Perhaps  the  most  satisfactory  early  maturing  variety  is  the 
one  known  as  the  First  and  Best,  and  in  the  trucking  experi- 
ments this  was  the  kind  used,  the  average  yield  for  the  past 
three  seasons  being  100  bushels  per  acre,  and  the  average  prices 
received  ranging  from  $1.00  to  $1.75  per  bushel,  the  earlier 
shipments  always  bringing  the  highest  prices. 
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Peppers. 

Peppers  are  of  comparatively  little  importance  as  a  truck 
crop,  the  demand  being  limited  and  easily  supplied  by  the  local 
market  gardeners.  However,  the  large  salad  varieties,  when 
grown  and  marketed  very  early,  bring  fairly  good  prices. 

The  following  varieties  have  been  thoroughly  tested,  and 
can  be  fully  recommended  for  the  various  purposes  to  which 
they  are  suited:  Celestial  (pickling,  ornamental);  Long 
Cayenne  (sauce)  ;  Large  Bell  (salad)  ;  Sweet  Spanish  (salad)  ; 
Tabasco  (sauce)  ;  Chili  (sauce)  ;  Ruby  King  (salad)  ;  Golden 
Dawn  (salad)  ;  Red  Cluster  (sauce)  ;  Birdseye  (sauce)  ;  Cherry 
(sauce).  The  seed  is  usually  planted  in  the  hot-bed  in  Feb- 
ruary, and  to  the  field  as  soon  as  all  danger  of  killing  frost 
is  past. 

The  Large  Bell  is  the  variety  usually  grown  for  market 
purposes,  and  it  should  be  planted  so  as  to  be  ready  for  market 
during  May,  when  it  usually  brings  a  fair  price.  Our  yields 
from  this  variety  have  averaged  120  bushels  per  acre,  and  an 
average  price  of  75  cents  per  bushel  was  obtained. 

Radishes. 

One  of  the  most  profitable  early  truck  crops,  when  properly 
grown  and  marketed,  is  the  radish.  The  leading  essentials  in 
growing  this  crop  may  be  summarized  here:  (1)  A  warm  soil 
and  situation;  (2)  high  fertilization,  with  rapidly  available  fer- 
tilizers; (3)  perfect  preparation  of  the  soil;  (4)  sowing  the  seed 
at  the  right  time  to  produce  the  desired  results;  (5)  using  the 
proper  varieties. 

Our  work  with  this  crop  has  been  as  thorough  as  possible, 
and  for  twelve  consecutive  seasons  the  following  varieties  were 
under  test :  Early  Long  Scarlet,  Early  Frame,  Roman  Carmine, 
White  Strasburg,  Chartier,  Round  China,  China  Rose,  White 
Vienna,  Half-Long  Scarlet,  Early  Scarlet  Turnip,  Scarlet  Olive, 
French  Breakfast,  All  Seasons,  Golden  Globe,  Chinese  Winter,  ' 
Black  Spanish,  California  White. 

Those  scoring  the  highest  averages  in  point  of  earliness  (the 
only  varieties  suitable  for  market  purposes),  are  as  follows,  in 
the  order  named :  French  Breakfast,  Scarlet  Olive,  Early  Scar- 
let Turnip  and  Round  China.  Those  making  the  highest  aver- 
ages in  point  of  yield  and  other  desirable  qualities  (suitable  for 
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home  use  and  local  markets^  are  as  foUo.vs:    Early  Long 
Scarlet.  Chartier.  Straslnirg  and  Chinese  Winter. 

Tlie  plantings  have  always  been  in  the  open  ground  the 
average  date  being  February  15.  and  the  period  from  plantmg 
to  marketable  maturity  for  the  earlier  kinds,  approximately  36 
aays.  the  earliest  varieties,  iu  every  instance,  being  those  of  the 

French  Breakfast  type.  '       .  j  • 

Our  experience  indicates  that  ordinarily,  m  the  open  ground, 
\pril  1  is  as  earlv  as  radishes  can  be  grown  for  market  m  this 
latitude.  At  this  date  prices  are  usually  good  in  the  northern 
markets,  ranoing  from  40  to  60  cents  per  dozen  bunches.  The 
vields  per  acre^are  so  variable,  depending  on  the  variety,  the 
width  of  row  etc..  that  an  average  is  not  easily  reached.  As. 
lad  hes  are  always  tied  in  bunches,  from  six  to  twelve  to  the 
bunch,  and  sold  by  the  dozen,  our  calculations  have  been  on  this 
bf  si.  For  the  past  three  years  the  average  yieid  has  been  l.Obb 
dozen  bunches  per  acre  of  the  French  Breakfast  variety." 

^'"'ts  a  truck  crop,  the  squash  is  of  relatively  little  importance 
as  it's  consumption  is  limited,  and  the  demand  easily  supplied 
bv  the  local  market  gardeners.  Yet  when  shipped  to  the  north- 
em  markets  early  in  the  season  it  seldom  fails  to  bring  a  gwd 
price  and  nrincipallv  for  this  reason  it  has  been  the  sub.iert  of 
careful  attention,  both  in  the  variety  test  and  in  the  trucking 

*.xperiments.  .  .    o  . 

The  following  varieties  were  under  test  for  a  period  of  ten 
years  continuously:  Early  AYhite  Bush.  Golden  Custard  Sum- 
n^er  Crookneek.  Perfect  Gem.  Everbearing,  Hubbard.  Boston 
IMarrow  Essex  Hvbrid.  Faxon.  Fordhook.  Pineapple  and  Turban 
The  average  date  of  planting  for  all  the  years  was  April  1:  and 
.  for  the  early  bush  varieties  the  average  date  of  marketable 
maturity,  ^^lav  20:  of  the  later  varieties,  June  20. 

The  varieties  scorino-  the  highest  average  m  point  of  earli- 
ress  vield.  qualitv,  etc..  are  as  follows,  named  in  the  order  of 
their 'record:  Early  White  Bush,  Golden  Custard,  Summer 
•Crookneek,  Perfect  Gem.  Pineapple,  Everbearing,  Boston  Urv- 
row.    The  latter,  however,  sometimes  fails  to  produce  success- 

*WhUP  thi^  hM^  been  the  experienee  of  trrovvevs  in  North  Louisiana,  the 
Chartierts^Sfonly  va';ie^.vt^'u^v„  for  c!,mmercial  purposes  in  East  Louisiana. 
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fully,  as  our  summers  are  not  often  favorable  to  the  development 
of  the  late  varieties.  Two  crops  a  year  can  be  grown  of  the 
early  bush  kinds. 

In  the  trucking  experiments,  the  Early  White  BuSh  was 
used  exclusively,  as  it  is  not  only  one  of  the  earliest  and  most 
productive  sorts,  but  is  also  the  most  popular  on  the  market. 
For  the  past  three  seasons  it  has  been  planted  about  the  last 
of  March,  and  brought  to  marketable  maturity  between  May 
15  and  25.  The  average  yield  for  the  three  years  was  275  bushels 
per  acre,  and  an  average  price  of  75  cents  per  bushel  received 
between  May  20  and  June  10. 

Tomatoes. 

In  many  sections  of  the  South  the  tomato  is  a  very  impor- 
tant truck  crop,  and  has  been  the  means  of  largely  increasing 
the  revenue  of  many  sections.  All  our  experiments  here  demon- 
strate the  fact  that  it  can  be  grown  very  profitably  in  North 
Louisiana  whenever  the  seasons  are  favorable;  unfavorable  sea- 
sons occurring  on  an  average  of  one  year  out  of  five  during  the 
last  fourteen  years.  By  the  reference  to  unfavorable  seasons 
is  meant  when  there  is  a  lack  of  moisture  to  .the  extent  of  hin- 
dering the  development  of  the  crop,  as  in  1896,  or  when  an  excess 
of  moisture  causes  loss  from  fungus  diseases. 

The  tomato  is  generally  grown  for  two  distinct  purposes,  viz : 
for  marketing  in  the  fresh  state  and  for  canning,  the  method 
of  culture  for  each  differing  radically.  In  growing  for  market, 
the  leading  essential  is  earliness  of  maturity,  which  can  only  be 
accomplished  by  early  sowing  of  the  seed  in  the  hot-bed.  The 
plants  must  also  be  pruned  and  tied  to  stakes,  which  is  fully 
explained  in  Bulletin  No.  81.  Growing  tomatoes  for  canning 
h:  a  simpler  process;  the  seed  are  not  necessarily  planted  until 
the  beginning  of  warm  w^eather,  when  they  are  sown  in  a  bed 
and  transferred  to  the  field  directly  from  the  bed,  and  staking 
and  pruning  are  not  necessary. 

The  following  varieties  were  under  test  during  the  period 
specified:  Atlantic  Prize,  Acme,  Aristocrat,  Autocrat,  Beauty, 
Perfection,  Stone,  Democrat,  Ponderosa,  Ignotum,  Paragon, 
l^^avorite,  Dwarf  Champion,  Extra  Early  Dwarf  Pved,  New  York, 
Waldorf,  Prelude,  Early  Minnesota,  King  of  Earlies,  Trophy, 
Large  Yellow,  Peach,  Honor  Bright,  Early  Richmond,  Buckeye 
State,  Rosalind,  Bedell's  Long  Island,  Brighton's  Best,  Early 
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Hathaway,  Crimson  Cushion,  Magnus,  Early  Freedom,  New 
Purple  Cluster,  Sparks  Earliana  and  Chalks  Early  Jewell.  The 
plantings  for  the  general  variety  test  were  made  in  the  hot-bed, 
the  average  date  being  February  1 ;  the  plants  later  being  trans- 
ferred to  the  cold-frame  about  the  first  of  March,  and  subse- 
ouently  to  the  field  from  the  1st  to  the  15th  of  April,  depending 
on  weather  conditions.  Taking  the  average  for  all  the  years, 
the  period  from  seed  planting  to  marketable  maturity  was  130 
days,  from  February  1  to  the  10th  of  June. 

As  stated  above,  earliness  of  maturity  is  of  prime  considera- 
tion from  the  market  standpoint,  consequently  special  a^ention 
has  been  given  this  point,  and  it  has  been  found  that  there  is 
on  the  average  from  five  to  ten  days  difi:erence  in  the  ripening 
of  many  of  the  varieties.  The  following  list,  therefore,  repre- 
sents those  making  the  highest  average  record  in  point  of  earli- 
ness and  other  desirable  qualities,  in  the  order  named :  Sparks 
Earliana,  Extra  Early  Dwarf  Red,  Ponderosa,  King  of  Earlies. 
These,  however,  are  valuable  chiefly  for  their  earliness.  In 
respect  to  yield,  quality  and  general  merit,  the  following  have 
made  the  highest  record,  in  the  order  named:  Acme,  Beauty, 
Stone,  Dwarf  Champion,  Perfection,  Trophy,  Early  Jewell  and 
Crimson  Cushion. 

On  account  of  our  location,  experience  indicates  that  there 
is  only  a  short  period  of  time  wherein  we  can  make  profitable 
shipments  to  the  northern  markets.  This  period  is  between  June 
15  and  July  1.  If  we  bring  our  tomatoes  into  market  by  June  1, 
we  meet  with  competition  from  points  to  the  south,  and  after 
the  first  of  July,  points  farther  to  the  north  are  coming  into 
the  market.  So  by  planting  our  tomatoes  so  as  to  bring  them 
on  the  market  during  the  latter  half  of  June,  we  can  as  a  rule 
be  assured  of  securing  a  fair  price. 

There  seems  to  be  only  one  type  of  tomato  now  generally 
preferred  by  the  markets,  and  that  is  the  medium  large,  smooth, 
purplish  kinds,  represented  by  the  Acme,  and  in  our  trucking 
experiments  this  is  the  variety  used;  the  average  yield  for  the 
past  three  seasons  being  100  bushels  per  acre;  the  average  price 
received,  $2  per  bushel;  all  shipments  being  made  between 
June  10  and  July  1. 

On  the  question  of  fertilizers,  while  no  systematic  experi- 
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ments  have  been  conducted,  experience  from  year  to  year  em- 
phasises the  wisdom  of  using  nitrogenous  fertilizers  sparingly, 
as  anything  that  stimulates  a  rank  growth  of  plant  weakens  its 
disease  resisting  powers,  although  on  these  soils  it  seems  neces- 
sary to  apply  nitrogen  in  some  form  to  nearly  all  crops  to  secure 
profitable  yields.  For  the  past  several  years  the  following  for- 
niula  has  given  satisfactory  results:  500  pounds  cotton  seed 
meal,  300  pounds  acid  phosphate  and  200  pounds  kainit. 

Turnips. 

The  turnip  occupies  an  important  place  in  the  market  gar- 
den, both  as  an  early  spring  vegetable  and  as  a  fall  and  winter 
crop.  It  is  also  a  valuable  feed  crop  for  live  stock  during  winter 
and  early  spring. 

The  following  varieties  have  been  grown  for  a  number  of 
ears,  in  most  instances  the  plantings  were  made  about  the  first 
of  March  for  the  spring  crop,  and  from  the  middle  of  August 
to  the  first  of  September  for  the  fall  and  winter  crop:  Early 
White  Flat  Dutch,  Early  Purple  Top,  Red  Top  Strap-Leaf, 
Munich  Extra  Early-  Purple  Top  Globe,  Large  White  Globe, 
Cowhorn,  White  Hanover,  White  Egg,  Snowball,  Seventop,  Yel- 
low Aberdeen,  Amber  Globe,  Extra  Early  Milan,  Golden  Ball, 
White  Norfolk,  Callaway,  Scarlet  Kashmyr,  Yellow  Swede,  Im- 
proved Purple  Top  Rutabagas  and  'Bon-Air"  Rutabagas. 

As  with  other  vegetables,  when  grown  as  a  market  crop,  the 
matter  of  early  maturity  is  very  important,  and  according  to 
our  records,  many  of  the  varieties  reach  marketable  maturity 
from  one  to  three  weeks  earlier  than  others  when  grown  under 
high  culture,  and  the  list  given  above,  covers  a  wide  range  of 
season,  including  the  earliest-,  the  medium  and  the  late. 

Those  making  the  highest  average  on  the  points  ©f  yield, 
quality  and  general  merit,  are  as  follows:  The  early  kinds — 
Extra  Early  Milan,  Munich  Extra  Early,  Early  White  Flat 
Dutch.  The  medium  kinds— Early  Purple  Top,  Red  Top  Strap- 
Leaf,  Purple  Top  Globe,  Cowhorn,  White  Egg.  The  late  kinds- 
Golden  Ball,  Large  White  Globe,  Callaway. 

The  late  varieties  are  usually  more  productive  than  the 
early  ones,  but  the  latter  are  the  most  profitable  for  market 
purposes. 

In  regard  to  the  rutabagas,  this  vegetable  deserves  more 
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attention  on  tlie  part  of  the  farmers  than  it  now  receives.  It  is 
uninjured  bv  onr  winters,  and  during  the  early  spring  there  is 
a  good  demand  for  it  on  the  local  markets.  For  the  past  sev- 
eral years  rutabagas  have  been  shipped  in  here  from  other  points, 
and  sell  readily  at  from  4  to  7  cents  per  pound.  The  variety 
known  as  the  "Bon-Air,"  which  is  an  improved  strain  of  the 
Purple  Top,  has  given  excellent  results.  They  should  be  drilled 
about  the  first  of  September,  in  rows  about  eighteen  inches  apart, 
and  the  soil  made  very  rich  with  stable  manure. 

In  addition  to  the  foregoing,  the  following  miscellaneous 
vegetables  were  grown. 

Artichoke. 

Several  varieties  of  this  vegetable  were  grown  for  three 
years  in  succession,  and  the  plant  does  splendidly  on  these  soils.^ 
It  is  not,  however,  a  popular  vegetable  in  this  section,  and  its 
further  culture  was  abandoned. 

Asparagus. 

This  vegetable,  like  the  above,  is  practically  unknown  m 
the  o-ardens  of  North  Louisiana.  A  small  bed  of  it  has  been 
grown  for  a  number  of  years,  and  an  effort  is  now  being  made 
to  acquaint  our  people  with  its  merits.  An  half  acre  plat  set 
out  one  year  ago,  has  made  a  very  promising  growth  the  past 
season,  and  gives  promise  of  a  profitable  yield  next  year. 

Cauliflower. 

Kepeated  efforts  have  been  made  to  grovr  this  vegetable,  but 
without  any  decided  success.  A  partial  success  was  achieved 
for  several  years  by  sowing  the  seed  in  November,  carrying  them 
throudi  the  winter  in  the  cold-frame,  and  transplanting  to  the 
i-eld  the  latter  part  of  February..  But  it  was  finally  decided 
that  whatever  success  midit  be  achieved  would  be  at  the  expense 
of  any  probable  or  possi1)le  profit,  from  the  market  standpoint, 
and  further  attempts  were  abandoned.  It  is  believed,  however, 
tliat  in  specially  favored  localities  its  culture  could  be  made  a 
success.  On  the  Station  grounds,  however,  it  will  not  succeed 
without  special  efforts. 

Carrots. 

This  v(>getal)l('  has  been  grown  here  with  the  same  ease  and 
success  as  the  turnip,  1)ut  it  is  unpopular  in  this  section,  and  no 
special  effort  was  made  with  it. 
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Kale  or  Borecole. 

Grows  here  as  well  as  the  collard;  should  be  planted  in  the 
early  spring,  cultivated  during  the  summer,  and  will  make 
excellent  "greens"  during  fall  and  winter.  Several  varieties 
were  tested^  the  best  of  which  are  Green  Curled  Scotch,  Tall 
Scotch  and  the  Striped  or  Variegated. 

Kohlrabi. 

This  excellent  vegetable  is  now  better  known  and  appre- 
ciated in  the  gardens  of  North  Louisiana  than  a  few  years  ago, 
due  to  the  fact  of  visitors  having  observed  it  growing  in  the 
garden  of  the  Station.  It  should  be  planted  in  March  in  the 
open  o:round,  and  thinned  out  to  four  inches  apart.  Several 
varieties  were  tried,  the  best  of  which  is  the  Early  White  Vienna. 

Leeks. 

This  vegetable  is  used  mostly  for  flavoring  and  pickling 
purposes.  It  grows  here  as  well  as  the  onion,  and  really  stands 
the  summers  better.  It  should  be  planted  in  the  early  spring 
months,  and  will  be  ready  for  use  during  the  fall  and  winter. 
The  most  desirable  variety  among  those  tried  was  the  Large  Flag 

Mustard. 

The  mustard  is  a  very  easy  and  inexpensive  vegetable  to 
grow,  and  is  always  in  demand  as  early  "greens"  during  spring 
and  fall.  It  can  be  grown  here  the  year  round.  The  seed  are 
very  cheap  and  it  now  has  a  value  to  the  gardener  hitherto  un- 
observed, and  that  is  as  a  "catch"  crop  for  the  harlequin  bug. 
It  is  perhaps  of  more  value  in  this  respect  than  as  a  garden 
vegetable.  Of  the  many  varieties  grown,  the  Southern  Curled 
and  the  Chinese  Large  Leaved  are  the  best. 

Parsley. 

This  A^egetable  has  been  grown  here  successfully,  but  is  very 
rarely  found  in  the  gardens  of  this  section.  It  is  used  for  gar- 
nishing purposes  exclusively;  should  be  sown  in  March  and 
given  good  culture  during  the  summer.  The  most  desirable 
varieties  tested  here  were  the  Plain,  Moss  Curled  and  Fern- 
Leaved. 
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Spinach. 

This  vegetable  is  largely  grown  in  certain  sections  of  the 
South  for  shipping  to  the  northern  markets  dnring  the  early 
spring  months.  It  is  rarely  found,  however,  in  the  average 
country  garden.  It  was  very  successfully  grown  here  for  a 
number  of  years,  and  several  varieties  were  tested,  the  most 
desirable  of  which  are  Round-Leaved  Flanders  and  Curled 
Savoy. 

Irish  Potatoes. 

Work  with  Irish  potatoes  was  first  begun  in  1889,  including 
variety  trials,  fertilizer  and  physiological  experiments.  These 
experiments  were  quite  elaborate,  and  were  carried  on  for  three 
seasons  iii  succession,  yielding  some  very  valuable  results,  which 
were  published  in  the  Annual  Report  of  the  Station  for  the  years 
1889,  1890  and  1891. 

Upon  the  completion  of  these  experiments,  the  work  em- 
braced for  several  years,  general  variety  rnd  fertilizer  tests,  and 
incidentally,  considerable  work  along  commercial  lines  was  per- 
formed, for  the  purpose  of  putting  to  a  practical  test  the  results 
secured.  And  latterly,  extensive  tests  were  made  with  home- 
grown versus  bought  seed,  the  results  of  which  are  reported  on 
in  Bulletin  Xo.  68.  During  recent  years,  and  up  to  the  present 
season,  all  our  efforts  have  been  along  the  line  of  investigating 
the  problems  of  commercial  growing.  • 

Varieties. 

AYith  us  there  are  two  phases  of  the  variet}^  question,  accord- 
ing to  the  purpose  for  which  they  are  grown.  When  the  inten- 
tion is  to  plant  for  shipment  to  the  northern  markets,  it  is  neces- 
sary to  use  a  very  early  maturing  variety,  as  the  experience  of 
the  past  few  years  emphasizes  very  strongly  the  fact  that  in 
order  to  obtain  profitable  prices  our  potatoes  must  be  marketed 
not  later  than  June  1.  Consequently  the  most  important  prob- 
lem to  be  solved  in  this  connection  is  that  of  early  production  of 
the  crop.  We  have  tested  upwards  of  250  varieties,  but  this 
large  number  was  only  grown  for  two  seasons,  as  only  a  small 
l)(r  cent  of  these  proved  to  be  Avorthy  of  continued  trial. 
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Of  these,  the  following  made  the  most  satisfactory  records, 
and  were  selected  for  an  exhaustive  test : 

Average  date 
Average  Yield,    of  Marketable 
Bushels.  Maturity. 
Extra  Early  Vermont   85  May  30 

^^''^y   -                              92  June  2 

Bhss  Triumph                                      90  jy^ay  25 

Boston  Peerless                                  125  j^ne  10 

Beauty  of  Hebron                                 97  j^^^^  g 

Early  Ohio....                                       n2  May  30 

  120        .        June  15 

White  Elephant   95  j^^^^  ^5 

Rural  New  Yorker  No.  2   80  June  15 

Crown  Jewell   97  j^^^  ^ 

Rochester  Rose   HO  j^ne  5 

There  is  much  in  the  above  table  for  encouragement  on 
the  point  of  early  maturity  taken  in  connection  with  average 
yield,  but  in  growing  potatoes  for  the  northern  markets,  the 
popular  demands  of  the  markets  cannot  be  ignored,  and  in  this 
connection  the  Bliss  Triumph  is  practically  the  only  potato 
grown  m  the  South  for  early  shipment  to  the  northern  markets 
and  being  the  potato  the  markets  want,  it  is  the  potato  to  c^row' 
As  will  be  seen  from  the  above  table,  this  (the  Triumph)  made 
the  highest  average  in  early  maturity,  but  a  comparatively  low 
average  m  yield.    The  next  most  desirable  potato  on  the  list 
for  early  market  purposes  is  the  Early  Ohio.    Those  most  suit- 
able  for  general  purposes  are  Early  Rose,  Boston  Peerless,  Crown' 
^ewell  and  Rochester  Rose.    The  late  maturing  varieties  seldom 
make  a  satisfactory  yield  in  this  section,  as  they  are  frequently 
cut  short  by  dry  weather  in  June. 

Time  of  Planting. 

As  above  mentioned,  the  date  of  marketable  maturity  from 
the  standpoint  of  the  northern  markets  is  an  important  matter 
and  consequently  the  date  of  planting  is  gauged  accordingly! 
regardless  of  prevailing  weather  conditions,  unless  they  are  such 
as  to  prohibit  planting  at  the  desired  time.  This  is  only  appli- 
cable, however,  where  the  object  is  planting  for  shipment  to 
the  northern  markets. 
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The  following  table  gives  the  date  of  planting  and  the  num- 
ber of  days  to  marketable  maturity  for  fifteen  years: 

Date  of         Number  Days  to 
Planting.    Marketable  Maturity, 

^r-  Days. 
1  ear.  ^  _  _ 

1892   Feb.  12  107 

1893   1^  f  ° 

1894   Mch.    3  105 

1895   23 

1896   Mch,  14  100 

1897   Feb.  16  104 

1898   Feb.    9  106 

1899   Feb.  28  104 

1900   Feb.  10  100 

1901   Mch.    8  100 

1902  Mch.    1  106 

1903   Feb.  24  108 

1904   Feb.  16  104 

1905  Mch.    1  104 

1906   Feb.  10  104 

Average   Feb.  14  105 

A  study  of  the  above  table  sho^vs  that  the  range  in  the  date 
of  plantina-is  from  February  9  to  March  23,  the  average  being 
February  14  Different  agencies  caused  this  variation  in  plant- 
ing; once  or  t^vice  being  due  to  delay  in  getting  seed;  freezing 
v.-eather.  however,  is  the  principal  cause. 

The  average  number  of  days  from  planting  to  marketable 
maturitv,  as  will  be  seen,  is  105.  By  adding  the  number  of 
davs  to"  the  date  of  planting  the  date  of  marketable  maturity 
can  be  ascertained.  These  averages  are  based  on  the  record  of 
the  earliest  varietv  tested,  the  Triumph. 

These  results  eytablish  quite  conclusively  that  the  period 
from  May  "5  to  June  5  is  the  time  when  the  potato  crop  m  this 
section  can  be  expected  to  be  ready  for  market.  Therefore  the 
prcvniling  market  prices  at  this  period  have  an  important  bear- 
ing on  the  result. 

We  give  below  sample  quotations  from  two  of  the  leading 

markets. 


LOUISIANA  BULLETIN  No.  90.  27 


Date  of  Prices 
Quotations.    I\Iarket.  Per  Bush. 

May  26 — Chicago  $1  25 

May  30— Chicago    1  40 

.  June    5 — Chicago   1  25 

May  26 — Cincinnati    1  25 

May  30 — Cincinnati    1  50 

June    5 — Cincinnati    1  15 


These  prices  are  for  No.  1  stock,  Red  Triumph,  and  are  the 
average  for  three  years.  The  problem,  however,  of  securing 
market  prices  is  one  that  the  individual  grower  and  shipper  must 
solve  for  himself,  as  so  much  depends  on  the  quality  of  the 
stock,  the  grading,  packing  and  transportation  facilities.  It 
may  safely  be  assumed  that  where  due  regard  is  had  for  these 
roatters,  and  the  potatoes  are  placed  on  the  market  at  the  proper 
time,  a  fairly  good  profit  could  be  made. 

The  question  of  growing  potatoes  for  home  consumption  is 
simpler  and  less  exacting  than  commercial  growing,  and  the 
planting  can  be  deferred  until  the  most  opportune  time,  which 
in  this  latitude  is  usually  about  the  first  of  March.  Any  all- 
around  good  variety  is  suitable  for  this  purpose,  but  the  Triumph 
is  now  used  more  extensively  than  any  other,  chiefly  on  account 
of  its  earliness  and  good  table  qualities. 

But  it  is  advisable  to  plant  more  than  one  variety  in  order 
to  have  a  succession  lasting  throughout  the  greater  part  of  the 
season.  Our  experience  proves  that  the  best  varieties  to  follow 
the  Triumph  are  either  the  Early  Ohio  or  Early  Rose,  and  the 
Boston  Peerless. 

The  Second  Crop. 

Concerning  the  growing  of  the  ''second"  or  "fall"  crop  of 
Irish  potatoes  in  the  South  for  the  purpose  of  using  the  tubers 
for  the  succeeding  spring  crop,  four  things  are  now  definitely 
settled,  and  need  not  be  remarked  on  here.  (1)  Its  practica- 
bility; (2)  its  economic  importance  from  the  standpoint  of  pay- 
ing high  prices  for  the  northern  seed;  (3)  its  successful  use  for 
this  purpose;  (4)  the  best  methods  of  growing  the  crop. 

There  are  one  or  two  important  points,  however,  that  must 
be  emphasized :  (1)  The  selection  of  the  seed  must  be  made  when 
the  spring  crop  is  harvested,  experience  proving  that  the  medium 
to  small  tubers  are  to  be  preferred,  and  that  they  should  not  be 
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cut  before  planting,  but  planted  whole;  (2)  the  seed  must  be 
sprouted  before  planting  to  insure  a  crop,  which  is  best  accom- 
plished by  spreading  the  potatoes  out  in  a  cool,  dark  room,  and 
covering  them  completely  with  straw  or  saw  dust.  This  method, 
however,  usually  requires  about  four  weeks  to  get  the  ''eyes" 
well  started,  and  when  it  is  necessary  to  sprout  them  quickly, 
spread  them  out  evenly  on  the  ground  under  the  shade  of  a  tree 
and  cover  with  saw  dust  or  any  convenient  material  and  keep 
the  bed  moist,  but  not  wet;  (3)  the  soil  must  be  in  state  of  thor- 
ough preparation  when  the  potatoes  are  planted,  which  should 
be  done  at  the  most  favorable  opportunity,  preferably  just  before 
a  rain. 

Depth  of  Planting. 

This  is  an  important  point,  especially  if  dry  weather  follows 
the  planting.  Experiments  conducted  along  this  line  at  this 
Station  indicate  that  four  inches  is  about  the  proper  depth  under 
oidinary  conditions. 

Time  of  Planting. 

■  If  the  tubers  are  well  sprouted  the  middle  of  August  is 
early  enough  to  plant.  We  have  made  plantings  at  different 
Gates,  from  the  first  of  July  to  the  first  of  September,  and  find 
that  the  earlier  plantings  do  not,  as  a  rule,  give  the  best  results. 

Yields  per  Acre. 

We  have  been  working  with  the  fall  crop  at  this  Station  for 
the  past  nine  years,  and  during-  this  time  five  successful  crops 
have  been  grown,  and  four  partial  ones.  The  average  yield  has 
been  56  bushels  per  acre,  the  highest  yield  being  125  bushels. 

Sweet  Potatoes. 

The  sweet  potato  has  been  treated  so  thoroughly  in  formei^ 
bulletins  and  reports  of  these  Stations,  that  little  remains  to  be 
said  here.  It  is  a  crop  easily  grown  and  adapted  to  a  wide 
range  of  uses. 

The  only  variety  now  generally  esteemed  and  widely  planted 
in  this  section  is  the  Vineless  or  Bunch  Yam.  Owing  to  its  ease 
of  culture,  productiveness  and  excellent  table  qualities,  it  is  m 
great  favor  with  the  farmers  of  this  section.  This  variety  has 
been  grown  for  nine  consecutive  years  jit  this  Station,  and  has 
given  an  average  yield  of  230  bushels  per  acre. 
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The  Pumpkin  Yam  is  also  highly  esteemed  by  many  for  its 
good  table  qualities,  and  early  maturity,  but  is  a  comparativelv 
light  yielder,  having  made  an  average  yield  of  only  175  bushels 
.  per  acre. 

Of  the  many  varieties  adapted  chiefly  for  stock  feedino'  pur- 
poses, the  Southern  Red  Yam  and  the  Queen  Yam  are  the"  most 
popular,  the  former  making  an  average  yield  of  250  bushels,  and 
tne  latter  237.    These  varieties  do  not  rank  high  for  table'  use. 

Fertilizer  Experiments. 

The  following  experiments  in  fertilizers  were  conducted  for 
three  successive  seasons,  the  average  yield  beino-  given  • 
No.  Exp.    Formula.  ^  Yield  per  Acre. 

_^     ^  Bushels. 

No.  1.    100  pounds  kainit   240 

No.  2.    200  pounds  acid  phosphate  285 

No.  3.    300  pounds  cotton  seed  meal   244 

No.  4.    100  pounds  kainit 

200  pounds  acid  phosphate   276 

No.  5.    100  pounds  kainit 

300  pounds  cotton  seed  meal   260 

No.  6.    200  pounds  acid  phosphate 

300  pounds  cotton  seed  meal   320 

No.  7.    No  fertilizer  used   255 

No.  8.    100  pounds  kainit 

200  pounds  phosphate 

300  pounds  cotton  meal   295 

A  study  of  the  above  results  shows  that  the  fertilizer  in 
Nos.  1  and  3  were  applied  at  a  loss  when  used  singly,  as  they 
produced  less  than  when  no  fertifizer  was  used,  as  in  No.  7 
but  when  combined,  gave  a  slightly  increased  yield;  and  also 
v/here  a  nitrogenous  fertilizer  was  used  singly,  as  in  No.  3,  the 
yield  of  tubers  was  smaller  than  when  combined  with  phosphate, 
^  in  No.  6,  due,  doubtless,  to  an  excessive  growth  of  vine  induced 
by  the  nitrogen. 

The  most  profitable  yield  from  any  single  application  was 
from  No.  2,  where  acid  phosphate  is  used,  and  as  will  be  seen, 
this  holds  good  throughout  .all  the  experiments,  indicating  that 
phosphoric  acid  is  tlfe  element  most  needed  by  potatoes  on 
these  soils. 
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RESULTS  WITH  FRUITS. 

strawberries. 

One  of  the  fruit  crops  to  which  North  Louisiana  is  especially 
adapted  is  the  strawberry  For  fourteen  years  it  has  been  cul- 
twated  here  continuously,  and  no  serious  drawbacks  to  its 
culture,  outside  of  occasional  protracted  droughts  during  sum- 
mer and  fall,  have  been  encountered.  The  fear  of. drouth, 
however  need  not  deter  any  one  from  attempting  their  culture 
as  we  have  repeatedly  demonstrated  that  by  giving  thorough 
snd  clean  culture,  the  plants  will  survive  a  prolonged  drouth  as 
was  proven  in  1896,  fhe  most  severe  drouth  ever  experienced  m 

this  section.  ■      n  r„ 

Bloominc.  sometimes  begins  very  early,  occasionally  as  early 
as  the  15th  of  February,  and  of  course,  if  unprotected,  these 
blooms  are  killed  by  frost;  where  only  small  plats  are  grown,  the 
blooms  are  easily  protected  by  the  use  of  pine  straw. 

Our  first  berries  are  usually  ripe,  from  the  extra  early  kinds, 
bv  the  10th  of  April,  and  we  have  sold  our  first  berries  on  the 
20th  of  April,  the  main  crop  coming  in  from  this  date  on  to  the 

middle  of  May.  ,  ^  •  i  „ 

The  method  of  growing  these- berries -has  been  what  is  known 
as  the  matted-row  system.  The  plants  are  set  eighteen  inches 
apart  in  four-foot  rows,  and  the  runners  allowed  to  fill  the  row 
cmpletely.  with  the  exception  of  a  space  between  the  rows 
where  the  cultivator  is  run. 

Varieties. 

Froix.  1892  to  1905,  upwards  of  150  varieties  were  tested, 
many  of  tliem  bein-  on  trial  for  eight  years  continuously,  and 
a  few  as  10.1-  as  twelve  years.  The  greater  part  of  these  varieties 
are  not  found  on  the  market  now,,  and  consequently  a  report  on 
tl>em  here  would  be  of  no  interest.  A  great  mass  of  data  was 
secured  from  these  variety  trials,  which,  Avhile  valuable  to  the 
experimenter,  would  be  of  no  attraction  to  the  reader;  and  it  is 
deemed  best  to  include  in  this  report  only  those  varieties  makmg 
the  hi-hest  -eneral  averages,  and  that  are  at  present  offered  to 
the  piiblic  These  are  included  in. the  table  below.  All  those 
not  makinc^  an  average  yield  of  more  thafl  1,000  quarts  per  acre 
nre  excluded. 
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Average 

On  Trial.  Productiveness.  Average  Date 

Variety.                       Years.  Scale,  Zero  to  Ten.  of  Ripening. 

'^roma                             6  6  April  20 

Barton's  Eclipse              6  8  April  20 

I^^ismark                           6  8  April  20 

Beder  Wood                    6  5  April  15 

^^bach                            8  6  April  25 

Crescent                         10  G  April  18 

Cloi^d                              6  5  ADril  15 

Clycle                               6  5  April  15 

I^^^li^g                             4  '6  April  15 

I^^^n^^P's                          4  7  April  18 

Earliest                           5  7  April  15 

Excelsior                           8  5  ,    April  12 

^^^^y                            10  5  April  25 

Glenn  Mary                     6  7  April  20 

Haverland                       12  8  April  30 

^^'offman                          12  4  April  15 

Howell                              6  7  April  25 

^loiiclyke                           4  8  April  20 

Lady  Thompson.  •..    7  7  April  15 

Marshall                            4  7  April  22 

^^^^S^^^t                           6  8  April  22 

^^i^c^^ll   •                    6  5  April  15 

Murray's  Extra  Early...    6  4  April  12 

Nick  Ohmer                    4  7  April  18 

Parker  Earl                     6  .  6  April  20 

S^'^Ple   ,                6  5  April  20 

^^^^^Vless   .:          8  7  April  20 

^^^Ples                             6  5  April  18 

Tenn.  Prolific                   6  6  April  20 

^'  an  Deman                      7  6  April  20 

^^^^fi^lc^                          10  5  April  25 

The  above  list  comprises  most  of  the  leading  varieties  in 

cultivation  at  present,  but  the  matter  of  making  recommenda- 
tions is  always  more  or  less  an  uncertainty,  as  the  local  con- 

aitions  and  treatment  determine  very  largely,  if  not  wholly,  the 

merits  of  a  given  variety.    Besides,  a  large  number  of  new 
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varieties  are  introduced  annually,  and  old  ones  superseded, 
while  improvement  is  constantly  being  made.  No  one  variety 
ever  enjoys  a  wide  range  of  popularity,  each  berry-growmg 
section  having  its  favorite.  A  few  years  ago  the  Lady  Thomp- 
son was  the  only  variety  grown  in  the  berry  section  of  Southeast 
Louisiana,  while  at  present  the  Klondyke  is  grown  exclusively. 
Both  these  berries  do  splendidly  in  this  section,  and  besides 
these,  for  home  use  and  local  market,  might  be  added.  Barton's 
Eclipse,  Haverland,  Margaret,  Bismark  and  Excelsior. 

Fertilizer  Experiments. 

In  order  to  determine  the  manurial  requirements  of  the 
strawberry  on  these  soils,  a  series  of  experiments  was  begun  two 
years  ago  on  one-half  acre  of  ground,  using  the  Lady  Thompson. 
Last  season  the  crop  was  too  light  to  give  any  decided  results, 
but  the  season  just  passed  furnished  a  large  crop,  and  the  results 
are  given  herewith,  although  the  experiments  have  not  been  car- 
ried'^to  a  definite  conclusion;  but  as  the  past  season's  crop  was 
an  average  one,  it  is  believed  the  results  strongly  indicate  the 
lines  along  which  definite  conclusions  will  be  reached.  The  ber- 
ries  were  ripening  April  15,  and  the  first  shipment  was  made 
April  23.  The  last  picking  was  made  on  May  23.  The  berries 
v/ere  sold  on  the  local  market  at  an  average  price  of  40  cents 
per  gallon,  net. 

No.  Gallons 

Exp.       Formula.  -  per  Acre. 

1.  500  pounds  cotton  seed  meal  

2.  1,000  pounds  cotton  seed  meal   '^'48 

3.  1,500  pounds  cotton  seed  meal   803 

4.  250  pounds  acid  phosphate   407 

5.  500  pounds  acid  phosphate   407 

6.  750  pounds  acid  phosphate   407 

7.  250  pounds  kainit   ^41 

8.  500  pounds  kainit   407 

9.  750  pounds  kainit   407 

10.  No  fertilizer  used  

11.  500  pounds  cotton  seed  meal, 

250  pounds  acid  phosphate  ■  

12.  500  pounds  cotton  seed  meal, . 

500  pounds  acid  phosphate  ■   ^^7 
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13.  500  pounds  cotton  seed  meal, 

750  pounds  acid  phosphate   682 

14.  500  pounds  cotton  seed  meal, 

250  pounds  kainit   792 

15.  500  pounds  cotton  seed  meal, 

500  pounds  kainit   792 

16.  500  pounds  cotton  seed  meal, 

750  pounds  kainit   792 

37.    1,000  pounds  cotton  seed  meal, 

500  pounds  acid  phosphate   858 

18.  1,000  pounds  cotton  seed  meal, 

750  pounds  acid  phosphate   968 

19.  1,500  pounds  cotton  seed  meal, 

1,000  pounds  acid  phosphate   902 

20.  500  pounds  acid  phosphate, 

250  pounds  kainit   526 

21.  1,000  pounds  acid  phosphate, 

250  pounds  kainit   660 

22.  1,500  pounds  cotton  seed  meal, 

250  pounds  kainit   924 

The  guaranteed  analysis  of  the  above  fertilizers  is  as  follows : 
Cotton  seed  meal,  7  per  cent  nitrogen;  acid  phosphate,  14  per 
cent  phosphoric  acid;  kainit,  12  per  cent  potash.    It  is  very 
plain  that  nitrogen  is  required  to  produce  a  profitable  yield,  which 
i«  best  illustrated  by  a  comparison  between  No.  3,  where  1,500 
pounds  of  cotton  seed  meal  is  used,  representing  an  application 
cf  105  pounds  of  nitrogen  per  acre,  and  No.  10,  the  blank.  Here 
the  percentage  of  gain  is  108  per  cent  in  favor  of  the  fertilizer. 
It  will  be  further  noticed  the  per  cent  of  gain  from  the  use  of 
phosphoric  acid  and  potash  is  very  small,  approximately  only 
10  per  cent,  and  that  the  difference  between  the  yields  from 
these  two  elements  is  insignificant.    The  question,  then,  of  the 
value  of  these  two  elements  arises.    The  nitrogen  plats  pro- 
duced a  rank  growth  of  vine  and  an  abundance  of  large  fruits, 
but  the  three  important  elements,  texture,  color  and  flavor  were 
lacking.    The  phosphoric  acid  supplied  both  color  and  flavor 
from  25  to  40  per  cent,  and  the  potash  supplied  texture  and 
firmness  accordingly,  although  neither  of  these  elements  added 
appreciably  to  the  size  and  quantity  of  fruit. 
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Peaches. 

From  the  beginning  of  these  experiments  the  peach  has 
been  the  subject  of  careful  study  and  investigation,  although  the 
question  of  its  adaptability  to  our  conditions  of  soil  and  climate 
was  of  secondary  consideration  so  far  as  it  related  to  our  work, 
as  it  was  generally  known  that  satisfactory  crops  of  peaches  had 
been  grown  in  the  home  orchards  of  North  Louisiana  from  the 
earliest  settling  of  the  country,  most  of  which  were  of  seedling 
origin,  and  only  a  few  of  the  improved  commercial  varieties  had 
been  tried. 

The  work,  therefore,  proceeded  along  other  lines,  principally 
a?  follows:  (1)  Educational  work  along  the  line  of  the  best 
methods  of  peach  culture;  (2)  testing  the  general  merits  of  the 
many  varieties  offered  to  the  public,  including  the  oil  standard 
sorts  and  the  many  new  introductions  placed  on  the  market 
from  time  to  time;  (3)  determining  the  chief  difBculties  and 
drawbacks  to  successful  peach  culture  in  this  section  that  might 
be  encountered  from  time  to  time,  and  the  best  means  of  over- 
coming them;  (4)  demonstration  work  in  commercial  peach 
culture. 

The  greater  part  of  the  results  obtained  have  already  been 
published  in  various  publications  of  the  Louisiana  Experiment 
Slations,  the  State  Board  of  Agriculture  and  the  State  Horti- 
cultural Society. 

In  Bulletin  No.  81  of  the  Louisiana  Experiment  Stations, 
very  complete  data  secured  from  a  large  number  of  varieties  is 
published,  but  the  results  are  for  one  year  only,  which  fact  the 
reader  should  consider.  The  general  recommendations  made 
therein,  however,  are  for  the  most  part  based  on  several  years' 
experience,  and  up  to  the  present  no  alteration  of  that  list  has 
been  found  necessary. 

From  the  general  variety  trials,  in  which  150  varieties  were 
tested,  beginning  in  1889  and  extending  up  to  the  present,  the 
following  table  gives  the  summarized  results  of  thirty-two  of  the 
most  successful  varieties,  showing  the  number  of  years  each 
variety  was  under  test,  the  number  of  successful  crops  obtained, 
the  average  date  of  ripening  and  the  average  quality  of  the  fruit 
for  the  number  of  years  each  variety  was  on  trial : 
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No.       Average  Average 


No.  Years. 

Successful 

Date  of 

in  Qua] 

Variety. 

on  Trial. 

Crops. 

Ripening. 

Itol 

Sidney  Albert  
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O 
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u 
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<j 
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o 
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O 
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7 
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4 

Columbia   
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u 
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o 

Crawford  Early  
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0 
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D 
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q 
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< 
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Z 
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D 
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  -LU 

4. 
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u 
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  ±z 
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t) 
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7 

jjioeria   
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  ±Zi 

o 
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Q 

o 
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Q 
O 

TnnQ  9Pi 
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< 
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O 
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7 
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ft 

Mamie  Ross  
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D 
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D 
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z 
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Q 
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Q 

O 
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o 
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< 
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£? 

  D 

Q 
O 

J  une  25 

7 

Galveston  

  D 

Q 
O 

June  25 

Q 
O 

Greertsboro   

  0 

o 

June  5 

rr 
0 

Mountain  Rose  

6 

3 

July  30 

8 

Onderdonk   

6 

2 

July  20 

6 

Smock  Free  

6 

2 

July  30 

5 

Waddell   

6 

3 

June  25 

7 

*Tlie  life  of  the  average  tree  has  been  disappointing-ly  short.    A  very  con- 
siierable  number  of  trees  has  been  destroyed  by  root  gall— (nematode  worms). 

Results  of  Varieties  in  General. 

As  previously  stated,  the  above  table  is  a  summary  of  the 
most  successful  varieties  tested  from  1889  to  1906 ;  some  of  the 
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\?arieties,  as  will  be  seen,  were  on  trial  fourteen  years;  others 
only  six ;  the  average  being  eight  years,  and  the  average  number 
of  successful  crops  being  four,  or  a  successful  crop  every  two 
years  on  the  average.  The  partial  crops  obtained  are  not  taken 
into  consideration.  A  total  failure  of  the  crop  has  been  seldom ; 
during  the  period  covered  by  this  report,  only  three  total  failures 
are  recorded,  viz:  1892,  1895  and  1899,  each  failure  being  due 
to  killing  frost  during  the  blooming  period. 

The  first  orchard  was  set  out  in  the  winter  of  1888,  but  was 
incomplete  in  the  list  of  representative  varieties,  and  also  some 
of  the  races  or  strains  of  peaches  were  not  represented.  In  1892 
further  additions  were  made,  and  in  the  fall  of  1899  a  general 
and  comprehensive  variety  test  was  begun,  embracing  many  rep- 
resentative varieties  of  the  five  recognized  strains  of  the  peach, 
viz :  The  Persian,  the  North  China,  the  Spanish,  the  South  China 
01  Honey,  and  the  Peento. 

As  this  is  a  matter  of  considerable  importance  to  the  peach 
glowers  in  this  section,  the  general  results  of  these  different 
races  secured  on  our  grounds,  will  probably  not  be  out  of  place. 

The  Persian — Representative  varieties:  Early  Crawford, 
Smock  Free  and  Crosby.  Average  date  of  bloom,  March  10  to  20. 
Somewhat  tender  in  bloom,  and  inclined  to  be  short-lived.  Fruit 
usually  good  whenever  they  bear. 

North  China — Representative  varieties:  Mamie  Ross,  El- 
berta.  General  Lee  and  Thurber.  Average  date  of  blooming, 
March  1  to  15.  Very  hardy  and  withstands  considerable  cold. 
Tree  healthy  and  rapid  growing.  The  most  dependable  strain 
for  this  section. 

The  Spanish — Representative  varieties:  Indian  BlooJ, 
Everbearing  and  Columbia.  This,  as  a  class,  has  not  given  satis- 
factory results,  although  there  are  several '  acclimated  seedlings 
of  this  strain  that  give  axcellent  results. 

South  China  or  Honey — Representative  varieties:  Honey, 
Pallas  and  Florida  Gem.  Average  date  of  blooming,  February 
15  to  25.  As  a  rule  these  are  too  tender  and  always  bloom  too 
early  to  be  reliable  in  this  latitude. 

Peento — Representative  varieties :  Angel  and  Bidwell  Early. 
Average  date  of  blooming,  January  15  to  25.  These  seldom  fruit 
in  this  latitude,  although  we  have  secured  two  partial  crops  from 
the  Angel  and  Bidwell  Early,  and  the  fruit  was  of  good  quality. 
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Very  valuable  results  were  secured  from  this  last  orchard, 
the  one  set  in  1899,  as  not  only  the  question  of  the  adaptability 
of  the  different  races  to  this  section  has  been  settled,  but  in 
nearly  every  instance  the  results  and  deductions  of  our  previous 
trials  were  confirmed,  and  we  are  now  enabled  to  present  a  very 
complete  list  of  varieties  adapted  to  this  section,  and  suitable  for 
all  practical  purposes.  This  list  comprises  the  one  given  in  the 
table  above. 

In  order  to  present  a  complete  and  convenient  summary  of 
the  results  of  the  variety  work,  the  following  extract  is  taken 
from  a  paper  read  by  the  writer  before  the  State  Horticultural 
Society  in  January,  1905 :  , 

''For  general  purposes  varieties  may  be  classified  as  follows: 
(1)  Extra  Early  Varieties;  (2)  Early  Varieties;  (3)  Medium 
Early  Varieties;  (4)  Mid-Season  Varieties;  (5)  Medium  Late 
Varieties;  (6)  Late  Varieties. 

"Of  the  extra  early  class,  ripening  from  May  15  to  20,  the 
Sneed  has  given  good  results,  although  the  fruit  is  very  soft  and 
will  not  carry  to  distant  markets.    The  chief  value  of  this  variety 
its  extreme  earliness. 

"Of  the  early  class,  ripening  from  May  20  to  June  5,  Alex- 
ander, Triumph  and  Greensboro  head  the  list  so  far.  They  are 
meritorious  varieties  in  their  season.  The  first  is  a  red,  the  sec- 
ond a  yellow  and  the  third  a  white  peach. 

"Of  the  medium  early  class,  ripening  from  June  5  to  25, 
Mamie  Ross,  Carman,  Early  Tillotson,  Early  Crawford,  St.  John 
and  Waddell  have  given  the  best  average  results,  and  are  recog- 
nized as  standard  varieties. 

"Of  the  mid-season  class,  ripening  from  June  25  to  August  1, 
Mountain  Rose,  Lady  Ingold,  Berckman's,  Thurber,  Elberta, 
General  Lee,  Newington  Cling,  Carpenter,  Old  Mixon  Free, 
Berenice,  Georgia  Cling,  Oriole  and  Albert  Sidney  have  given 
the  best  average' results  in  the  order  named. 

"In  the  medium  late  class,  ripening  from  August  1  to  25, 
Smock  Free,  Wonderful,  Plant  Cling  and  Juno  have  given  the 
best  results  in  the  order  named. 

"In  the  late  claims,  from  September  1  on  to  the  close  of  the 
season,  the  list  of  dependable  varieties  is  very  limited.  So  far, 
Beming's  September  and  Stinson's  October  are  the  only  varieties 
that  have  given  any  encouraging  results." 
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The  Effect  of  Frost  on  Peach  Blossoms. 

It  is  generally  believed  that  the  most  serious  drawback  to 
the  successful  culture  of  the  peach  in  North  Louisiana  is  the 
danger  of  the  blossoms  being  destroyed  by  late  frost,  but  experi- 
ence and  observation  led  to  the  belief  that  what  is  considered 
a  ''killing','  frost  does  not  always  destroy  the  crop,  and  in  order 
to  secure  definite  information  on  the  subject,  careful  observations 
were  made  and  records  kept  for  a  number  of  years  on  the  appear- 
ance of  frost  after  blooming  time,  its  effect  on  the  blossoms  and 
the  resulting  crop,  and  the  results  are  given  in  the  table  below, 
using  four  of  the  leading  and  most  successful  varieties. 

Date  of       Date  of  Last     Per  Cent  of    Per  Cent  of 
Year.       Full  Bloom.    Killing  Frost.  Blooms  Killed.  Full  Crop.  ^ 


Variety — Mamiie  Ross 

1902          Mch.  16 

Mch.  25 

30 

25 

1903          Mch.  10 

mh.  24 

60 

20 

1904          Mch.  1 

Mch.  15 

10 

80 

1905          Mch.  10 

Mch.  12 

20 

20 

1906          Mch.  15 

Mch.  21 

20 

75 

Variety — Elberta — 

1902          Mch.  14 

Mch.  25 

35 

20 

1903          Mch.  10 

Mch.  24 

65 

15 

1904          Mch.  3 

Mch.  15 

15 

60 

1905          Mch.  12 

Mch.  12 

30 

15 

1906          Mch.  10 

Mch.  21 

25 

60 

Variety — Berckman 's — • 

1902          Mch.  16 

Mch.  25 

20 

40 

1903          Mbh.  10 

Mch.  24 

30 

35 

1904          Mch.  6 

Mch.  15 

10 

95 

1905          Mch.  16 

Mch.  12 

20 

50 

1906          Mch.  18 

Mch.  21 

20 

70 

Variety — Waddell — 

1902          Mch.  13 

Mch.  25 

15 

40 

1903          Mch.  8 

Mch.  24 

25 

70 

1904          Mch.  3 

Mch.  15 

10 

60 

1905          Mch.  14 

Mch.  12 

20 

40 

1906          Mch.  8 

Mch.  21 

20 

65 
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The  extent  of  frost  injury  depends  on  more  than  one  con- 
dition; usually  the  stage  of  the  blossom  is  the  most  important 
factor,  while  the  atmospheric  condition  is  sometimes  an  impor- 
tant factor  in  deciding  the  result.  If  frost  occurs  immediately 
,  after  or  during  the  period  of  full  bloom,  prior  to  the  flowers 
being  fertilized  by  the  pollen,  the  results  are  usually  disastrous ; 
also  if  severe  rain  and  wind  storms  prevail  during  this  period, 
the  results  are  more  injurious  than  from  frost.  After  the 
flowers  have  been  fertilized,  and  before  the  calyx  drops,  the 
fruit  is  capable  of  withstanding  considerable  frost,  as  in  March 
of  the  present  year,  when  the  temperature  reached  28  above  zero, 
yet,  on  the  average,  only  20  per  cent  of  the  crop  was  destroyed. 
It  is  very  seldom  that  a  killing  frost  occurs  after  the  calyx  has 
fallen  and  exposed  the  young  fruit,  which  is  usually  about  the 
flrst  of  April.  The  above  results  also  indicate  considerable  dif- 
ference in  the  hardiness  of  the  varieties  as  regards  frost  injury ; 
also  that  the  late  bloomers  are  more  apt  to  be  injured  than  those 
blooming  earlier.  Our  experience  proves  decidedly  that  varie- 
ties blooming  from  the  1st  to  the  10th  of  March  usually  suffer 
hss  injury  than  those  blooming  between  the  15th  and  the  25th 
of  March.  , 

Apples. 

As  indicated  in  previous  reports,  no  satisfactory  results  have 
been  secured  from  the  plantings  of  apples  of  northern  origin. 
A  large  number  of  varieties  have  been  tested,  and  while  no 
difficulty  has  been  experienced  in  getting  satisfactory  growth  of 
tree  and  abundant  fruitfulness,  yet  the  trees  are  short-lived, 
owing,  doubtless,  to  uncongenial  climate,  and  the  fruit  is  subject 
to  various  fungus  diseases,  especially  bitter  rot.  Of  course,  it 
has  been  satisfactorily  demonstrated  that  these  diseases  can  be 
effectively  controlled  by  spraying,  but  as  we  have  always  had 
our  hands  full  of  other  important  lines  of  work,  very  little  oppor- 
tunity has  been  offered  to  test  the  effectiveness  and  economy  of 
spraying  in  this  latitude,  at  least  so  far  as  the  apple  is  concerned. 

What  is  said  here  in  regard  to  apples  applies  to  those  that 
were  originated  and  developed  in  northern  and  western  climates. 
We  have  been  able  to  obtain  only  a  few  apples  for  testing  that 
were  known  to  be  of  southern  origin,  especially  fall  and  winter 
varieties. 
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A  few  of  the  early  and  mid-summer  varieties  have  given 
uniformly  good  results,  not  only  in  our  orchard,  but  throughout 
this  section  generally.  These  varieties  are  Astrachan,  May  Pip- 
pin, Early  Harvest,  Red  June  and  Rhodes'  Orange.  It  is 
obvious  that  to  succeed  with  apples  in  North  Louisiana  they 
must  be  adapted  to  the  climatic  conditions,  and  we  are  now  mak- 
ing preparations  to  begin  exhaustive  work  in  the  line  of  develop- 
ing apples  peculiar  to  our  conditions. 

Pears. 

Extensive  tests  conducted  with  a  large  number  of  varieties 
of  pears  for  the  past  ten  years,  including  the  American,  European 
and  Oriental  classes,  have  developed  some  very  valuable  results, 
but  the  number  of  dependable  varieties  is  small,  and  mostly 
limited  to  the  Oriental  class.  No  decidedly  promising  results 
have  been  secured  from  the  American  and  European  classes. 

The  only  serious  difficulty  encountered  in  their  culture  is 
the  bacterial  blight  (Micrococus  amylovorus)  ;  but  by  persistent 
efforts  it  has  been  successfully  held  within  control,  and  at  times 
completely  eradicated,  but  as  we  could  not  always  secure  efficient 
co-operation  with  our  neighbors  in  keeping  the  blight  out  of 
their  orchards,  ours  has  repeatedly  been  infected.  Close  observa- 
tion, extending  over  a  number  of  years,  and  under  varying  con- 
ditions, establishes  conclusively  the  fact  that  some  varieties  are 
less  susceptible  to  blight  than  others,  or  at  least,  they  do  not 
suffer  serious  injury  when  attacked. 

The  most  successful  varieties,  and  those  showing  the  least 
tendency  to  blight,  are  as  follows,  named  in  the  order  of  their 
respective  records  in  this  respect:  Kieffer^  Garber,  Leconte  and 
Smith's  Hybrid.  The  Kieffer  is  the  most  popular  of  these 
varieties,  and  is  largely  planted  throughout  this  section.  This 
variety  was  formerly  thought  to  be  suitable  only  for  culinary 
purposes,  but  it  is  now  considered  a  good  market  fruit;  it  also 
has  fairly  good  dessert  qualities  when  properly  ripened. 

The  Kieffer  ripens  here  during  the  first  half  of  October; 
the  Garber  in  September,  the  Leconte  in  August  and  Smith's 
Hybrid  in  July. 

Other  varieties  that  have  made  a  promising  record,  and  are 
worthy  of  further  trial,  are  Magnolia,  Bartlett,  Howell's,  Clapp's 
and  Koonce. 
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Plums. 

The  adaptability  to  these  soils,  of  the  numerous  recognized 
standard  varieties  of  plums  now  on  the  market  has  been  exhaus- 
tively tested  for  the  past  ten  years,  and  while  no  flattering  results 
were  secured,  sufficient  information  has  been  developed  to  serve 
as  an  intelligent  guide  in  future  work.  Of  the  many  varieties 
tested,  only  a  few  have  shown  indications  of  being  adapted  to 
local  conditions.  These  include  varieties  of  both  the  American 
and  Japanese  classes. 

For  four  successive  seasons  the  following  produced  excellent 
results,  and  showed  indications  of  adaptability :  Wild  Goose, 
Cumberland,  Miner,  Robinson,  Kanawha  and  Newman. 

For  three  seasons  excellent  results  were  secured  from  the 
following:   Milton,  Poole's  Pride  and  Abundance. 

For  two  seasons  the  following  produced  good  crops :  Chabot, 
Red  June,  Wickson,  Kerr,  Ogon  and  Kelsey. 

There  are  native  wild  plums  found  in  this  section  that  some- 
times produce  larger  and  better  fruit  than  some  of  the  cultivated 
varieties  we  have  tested,  and  one  of  our  future  efforts  will  be  to 
improve  these  by  cultivation  and  crossing  with  the  best  of  the 
cultivated  varieties. 

One  difficulty  that  has  stood  in  the  way  of  our  work  with 
plums  is  that  an  altogether  suitable  soil  for  plums  on  the  Station 
grounds  has  not  been  found,  and  it  has  been  necessary  to  start 
a  new  orchard  in  a  different  location  repeatedly. 

One-half  mile  from  the  Station  grounds  is  a  small  orchard 
of  the  Abundance  variety  that  we  have  had  under  observation 
for  several  years,  and  it  annually  produces  heavy  crops  of 
luscious  fruit,  some  of  which  was  shipped  to  the  Cincinnati 
market  and  sold  for  $2  per  crate.  The  trees  are  in  excellent 
condition  and  are  now  ten  years  old. 

Grapes. 

In  the  winter  of  1888  a  vineyard  was  set  out  consisting  of 
56  varieties  of  grapes,  very  few  of  which  were  other  than  northern 
origin,  and  the  result  was  that  fully  80  per  cent  of  them  proved 
unsuccessful.  However,  they  were  very  carefully  cultivated  for 
a  number  of  years,  and  the  effort  was  not  without  some  good 
results. 
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For  six  vears  the  following  produced  good  crops :  Niagara, 
Briohton^and  Norton.  For  four  years  these  did  well:  Concord, 
Delaware.  :Moore's  Early,  Lenoir,  Salem  and  Agawam. 

The  most  important  lesson  taught  by  these  results  is  that 
to  have  o-rapes  in  this  climate  we  must  develop  them  from  our 
native  material.  Our  future  efforts  with  grapes  will  be  m  this 
direction. 

""'^"'The  following  varieties  of  figs  have  been  thoroughly  tested: 
Madeleme  Black^Ischia,  Green  Ischia,  "White  MarseiUes,  Celeste, 
Brown  Turkev,  Blue  Genoa,  Angelique.  Brunswick  and  Lemon. 

The  difference  in  the  hardiness  of  these  varieties  has  been 
very  marked.  However,  aU  of  them  are  capable  of  withstand- 
our  averaoe  winters,  but  when  an  unusuaUy  severe  winter  occurs, 
srch  as  that  of  1S99,  manv  of  them  are  killed  to  the  ground,  but 
come  out  aaain  the  following  spring.  The  following,  however, 
are  rarelv  killed  to  any  extent  and  can  be  depended  on  to  pro- 
duce annually :  Celeste,  Brown  Turkey  and  Brunswick.  The 
others  in  the  list  are  too  tender  for  general  planting. 
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CANNING  FRUITS  AND  VEGETABLES. 

The  preliminary  report  on  home  canning  published  in  Bul- 
letin No.  81,  has  been  the  means  of  stimulating  extensive  inquiry 
and  interest  in  this  line  of  work,  and  as  the  present  edition  of 
that  Bulletin  will  soon  be  exhausted,  it  is  deemed  advisable  to 
insert  a  few  general  remarks  on  the  subject  in  this  report. 

In  the  beginning  of  the  Station's  work  in  this  line,  some 
doubts  may  have  been  entertained  as  to  the  success  of  home  or 
farm  canning,  and  its  permanent  establishment  as  an  adjunct  to 
diversified  farming,  although  its  economic  value  and  importance 
was  never  questioned.  Its  success  has  been  fully  demonstrated, 
not  only  by  the  Station,  but  a  large  number  of  farmers  are  put- 
ting it  to  practical  use,  both  for  home  consumption  and  for 
market,  and  their  goods  are  meeting  with  ready  sale  and  elicit 
favorable  comment. 

The  Advantages  of  Home  Canning. 

Undoubtedly  home  canning  is  relatively  of  greater  impor- 
tance to  the  truck  grower  than  to  the  general  farmer,  as  the 
latter  grows  large  areas  of  the  perishable  vegetables  and  fruits, 
which  means  that  there  is  nearly  always  more  or  less  loss,  unless 
he  is  equipped  with  a  canning  outfit  on  the  ground,  so  that  all  the 
surplus  can  be  turned  into  a  salable  commodity  and  placed  on 
the  market  whenever  prices  justify.  Thus  the  surplus  that 
would  otherwise  be  lost,  if  properly  preserved  and  marketed^ 
should  be  sufficient  to  pay  the  expenses  of  cultivation^  etc.  On 
the  other  hand,  the  average  farmer  is  thus  enabled  to  utilize  to 
the  best  advantage  all  the  surplus  fruits  and  vegetables  that  are 
incidentally  produced  on  the  farm,  by  converting  them  into  a 
wholesome  food  product,  adding  considerably  to  the  variety  of 
table  fare,  and  extending  their  use  from  season  to  season. 

The  Available  Products. 

When  we  look  into  the  question  it  is  surprising  to  find  what 
a  great  variety  of  products  there  are  available  for  canning,  cover- 
ing nearly  half  of  the  season.  This  is  particularly  true  from 
the  standpoint  of  canning  simply  for  home  consumption,  as 
there  are  a  number  of  fruits  and  vegetables  that  have  a  very 
limited  sale  on  the  general  market,  such  as  squash,  okra  and 
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plums:  and  in  canning  for  market  it  is  best  to  confine  one's 
operations  to  tliose  fruits  and  vegetables  most  generally  found 
on  the  market,  sucli  as  tomatoes,  peaches,  pears,  etc.  For  home 
use  and  for  marketing  only  incidentally  the  following  are  the 
principal  products :  Asparagus,  string  beans,  sweet  corn,  okra, 
squash,  tomatoes,  peas,  beets,  sweet  potatoes,  peaches,  pears, 
apples,  plums,  cherries,  blackberries,  buckle  berries,  raspberries, 
strawberries,  figs  and  grapes.  Of  course,  any  and  all  of  these 
products  are  found  on  the  market  to  some  extent,  but  in  canning 
for  market  the  most  profit  will  be  made  from  the  leading  prod- 
ucts, such  as  tomatoes,  peaches,  etc.  In  addition  to  fruits  and 
veo-etables  the  canning  of  cane  syrup  and  putting  it  on  the 
market  in  an  attractive  form  affords  aii  excellent  opportunity 
lor  increasing  the  revenue  of  the  farm,  and  incidentally  to 
building  up  a  profitable  industry. 

General  Information. 

Under  this  head  will  be  included  only  those  fruits  and  vege- 
tables extensively  used  for  canning  and  generally  found  on  the 
markets.  If  the  object  is  to  place  the  goods  on  the  market,  the 
essential  point  to  consider  is  that  they  are  to  compete  with  the 
standard  brands  of  canned  goods,  and  in  order  to  do  this  they 
must  have  some  special  points  of  superiority  to  recommend  them. 
A  good  plan  is  to  study  the  packing  and  quality  of  the  standard 
brands,  and  if  possible,  make  improvement  on  both  the  quality 
and  quantitv  of  the  commercial  goods;  that  is,  the  quality  should 
be  as  near  perfect  and  uniform  as  possible,  and  every  can  should 
be  well  filled. 

Tomatoes. 

The  tomato  is  one  of  the  easiest  crops  to  grow,  and  is  more 
largely  grown  for  canning  than  any  other  vegetable.  The  vari- 
eties best  suited  for  canning  are  the  Acme,  Beauty  and  Stone. 
The  average  yield  under  favorable  conditions  is  200  bushels  per 
acre;  one  bushel,  on  the  average,  fills  24  two-pound  cans,  or  at 
the  rate  of  4,800  per  acre,  or  400  dozen.  At  this  date  (October, 
1906),  the  average  wholesale  price  is  95  cents  per  dozen,  for  the 
best  grade,  making  the  gross  proceeds  from  an  acre  worth  $380. 
The  average  cost  of  putting  a  dozen  cans  of  tomatoes  on  the 
market,  including  the  material,  the  labor,  the  cans,  shipping 
cases  and  labels,  is  figured  at  50  cents,  or  $200  per  acre,  leavmg 
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a  net  profit  of  $180.  These  figures  are  the  average  estimates 
of  the  large  canning  factories.  As  a  matter  of  fact,  home  can- 
ning is  done  cheaper  than  this.  Tomatoes  should  be  exhausted 
ten  minutes  and  processed,  or  cooked,  twenty  minutes,  and  the 
work  must  be  accurate  and  thorough  if  good  results  are  expected. 
We  have  heard  some  complaint  of  loss  from  "swelling"  after 
the  goods  were  packed  and  stored  away.  We  are  confident,  from 
experience,  that  losses  from  this  source  are  always  due  to  im- 
perfect work.  Last  year  we  put  up  1,000  cans  of  tomatoes,  and 
lost  only  1  per  cent,  or  ten  cans,  which  was  traceable  to  defective 
cans.  This  past  season  we  put  up  400  cans  and  did  not  lose 
a  single  one. 

String  Beans. 

The  green,  round-podded  beans,  such  as  the  Valentine,  are 
best  for  canning;  they  are  put  up  in  three-pound  cans.  It  is 
neither  necessary  nor  hardly  advisable  to  cook  them  in  any  way 
before  canning,  as  much  of  the  flavor  is  lost  if  cooked  in  open 
vessels.  A  brine  solution  to  suit  individual  taste  should  be  used. 
Beans  are  exhausted  in  twenty  minutes  and  processed  in  forty 
minutes.    One  bushel  will  put  up  24  three-pound  cans. 

Sweet  Corn. 

For  commercial  purposes,  corn  cannot  be  successfully  packed 
on  what  is  known  as  the  ''open  process"  kettle,  as  it  requires  a 
higher  and  longer  sustained  pressure  to  insure  perfect  steriliza- 
tion than  most  products,  unless  some  kind  of  preservative  is 
used,  which  practice  should  be  discouraged.  We  have  had  per- 
fect success  in  canning  corn  on  the  small  outfits  used  by  the 
Station,  without  using  any  preservatives  whatever.  But  it  is 
only  practicable  for  home  use,  as  five  hours  continuous  boiling 
is  necessary  in  order  to  thoroughly  sterilize  the  contents. 

Sweet  Potatoes. 

While  the  canned  sweet  potato  is  not  yet  a  popular  com- 
modity on  the  southern  markets,  due  doubtless  to  the  variety 
used  by  the  New  Jersey  and  Maryland  packers,  yet  it  is  grad- 
ually coming  to  be  better  known,  and  there  are  now  a  great  many 
canned  in  the  South,  the  home  of  the  potato.  No  difficulty  what- 
ever is  met  with  in  canning  and  keeping  them.    They  are  put 
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in  three-pound  cans,  and  the  medium  size  potatoes  are  pre- 
ferable, as  they  fit  in  the  can  much  better.  The  potatoes  are 
first  boiled  in  a  large  vessel  until  the  skm  readily  shps  off. 
Tht  are  then  packed  in  10  degree  cane  sugar  sy™p  and  ex- 
hauTted  in  ten  minutes  and  processed  in  twenty  mmutes.  One 
bulel  will,  on  the  average,  put  up  24  three-pound  cans. 

Peaches. 

There  is  no  article  as  simple  and  easy  to  can  as  the  peach,  . 
but  to  put  up  a  first-class  grade  of  goods,  experience  and  care 
are  necessary    The  fruit  must  be  at  the  proper  stage  of  ripeness 
For  market  canning  the  free  stones  are  the  most  profitable,  and 
Z  good  variety,  such  as  the  Elberta        f  rly  C-w W  -^^^ 
answer  the  purpose.    Two  grades  are  usually  put  up ;  the  fancy 
"is  of 'the'best  peaches,  packed  in  a  10  ^^^^^^^^^^^^^ 
syrup;  and  the  pie  peach,  or  second  grade  -  P-^^^^  ^  ^^^^^ 
own  iuice    One  bushel  will,  on  the  average,  fill  20  three-pouna 
ns  of  I  fancy  grade.    Peaches  are  exhausted  in  e^ht  rninu^es 
and  processed  in  fifteen  minutes.    Pears  are  put  up  the  same 
as  peaches,  except  only  the  fancy  grades  are  packed. 


Barries 


All  the  berries,  including  blackberries,  strawberries  and 
raspberries  are  canned  in  their  own  juice,  and  require  but  little 
Sng  to  insure  perfect  sterilization.  They  are  usually  packed 
in  two-pound  cans,  exhausted  five  minutes  and  processed  ten 
minutes. 
Cane  Syrup. 

Fancy  syrups  are  now  very  largely  put  up  in  tin  cans  in 
quart,  one-half  and  gallon  sizes,  and  the  demand  for  this  style 
of  packing  is  constantly  increasing,  and  there  is  no  reason  why 
the  small  farmers  that  have  land  suitable  for  cane  growing, 
should  not  find  it  a  profitable  source  of  income  aside  from  their 
usual  crops.  The  constant  aim  should  be  to  produce  a  syrup 
of  the  ve^  highest  quality,  if  the  object  is  to  put  it  on  the 
market.  The  syrup  should  be  filled  into  the  cans  as  it  comes 
Tom  the  evaporator,  while  yet  hot,  and  the  cans  immediately 
soldered  air  tight.  Before  marketing,  the  cans  should  be 
wapped  in  attractive  labels,  bearing  the  name  of  the  producer. 
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As  to  Canning  Outfits. 

The  question  of  a  canning  outfit  is  one  to  be  settled  accord- 
ing to  individual  circumstances  and  preferences.  There  are  a 
number  of  patented  outfits  now  offered  to  the  public  that  do 
satisfactory  work  when  properly  operated,  and  we  are  frequently 
asked  the  question,  whether  or  not  it  is  necessary  to  purchase 
one  of  these  patented  outfits  in  order  to  do  successful  work. 
While'  admitting  their  convenience  of  operation  and  low  cost 
in  most  instances,  we  answer  no ;  it  is  not  necessary.  Any  farmer, 
at  very  little  expense,  can  build  his  own  canning  plant  that  will 
do  the  best  work  and  last  for  years. 

An  outfit  with  a  capacity  from  four  to  six  hundred  cans 
per  day  can  be  built  at  a  cost  not  exceeding  $40,  as  follows: 
Construct  a  brick  furnace  about  six  feet  long,  two  and  one-half 
feet  wide  and  of  the  same  height,  with  grate  bars,  the  grates 
being  about  one-half  the  length  of  the  furnace.  On  the  top 
have  two  ' '  eyes, ' '  into  each  of  which  fit  a  cast  iron  kettle,  holding 
about  twenty-five  gallons;  let  about  two-thirds  of  the  kettles 
down  into  the  furnace,  so  they  can  be  quickly  heated  and  kept 
boiling  at  an  even  temperature.  The  kettle  nearest  the  front 
cf  the  furnace  is  used  for  exhausting,  and  the  back  one  for  pro- 
cessing, or  cooking.  Wire  or  wooden  baskets  can  be  made  for 
lowering  the  cans  and  lifting  them  out,  which  can  either  be 
performed  by  hand  or  by  means  of  a  "crane,"  which  any  car- 
penter can  make.  Can  tongs,  soldering  coppers  and  heating 
furnace  for  coppers  can  be  purchased  from  any  hardware  dealer. 
This,  together  with  two  tables  about  3x6  feet,  and  a  shed  over 
the  entire  outfit,  will  constitute  a  canning  plant  that  will  admir- 
ably serve  the  purpose.  For  canning  only  for  family  use,  a 
much  smaller  outfit  would  be  amply  sufficient. 

The  ordinary  "steamer"  used  on  the  cook  stove  is  ample 
for  processing  and  cooking  in  small  quantities.  The  common  tin 
boiler  that  accompanies  the  equipment  of  most  stoves  and  ranges 
will  meet  the  requirements  in  most  cases,  when  preserving  for 
family  use  only  is  desired. 
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The  Chemistry  of  the  Sugar  Cane  and  Its 
Products  in  Louisiana. 

(By  C.  A.  Browne,  Jr.,  and  R.  E.  Blouin.) 
The  data  collected  in  this  bulletin  represent  a  summary  of 
work  performed  during  the  past  few  years  in  the  sugar  house 
and  laboratories  of  the  Sugar  Experiment  Station  of  the  Louis- 
iana State  University  at  Audubon  Park,  New  Orleans. 

I.  COMPOSITION  OF  THE  SUGAR  CANE. 
As  is  well  known,  the  sugar  cane  in  Louisiana,  on  account  of 
the  cool  winters,  seldom  reaches  maturity.  It  is  only  during 
an  exceptionally  mild  winter  that  the  cane  arrows  and  produces 
seed,  and  this  occurrence  then  is  confined  entirely  to  the  extreme 
southern  parishes  of  the  State  along  the  Gulf.  The  conditions 
of  growth,  and  the  methods  of  cultivating  the  cane  crop  in 
Louisiana  are  therefore  necessarily  very  different  from  tropical 
countries,  and  as  a  result  very  marked  differences  are  evident 
in  the  composition  of  the  cane  and  its  products  between  the  two 
regions.  It  should  also  be  remarked  that  within  Louisiana  itself, 
a  great  dissimilarity  of  conditions  prevail,  not  only  as  regards 
climate,  but  also  in  the  character  of  soils  and  processes  of  manu- 
facture, so  that  there  are  perhaps  wider  local  variations  in  com- 
position than  are  noticeable  in  any  other  cane-producing 
country. 

Table  No.  I  shows  the  proximate  composition  of  the  leaves, 
stalks,  roots  and  seed  of  the  sugar  cane,  according  to  analyses 
by  Halligan  and  Agee. 

TABLE  NO.  I. 
(Proximate  Analysis  of  Sugar  Cane.) 


Ash  

Fat  and  Wax 


Sugars,  etc. 


Leaves. 

stalks. 

Roots. 

Seeds. 

74.96% 

68.79% 

11.03% 

0.64 

1.87 

5.22 

0.69 

0.38 

0.54 

2.01 

)  1.70. 

0.58 

1.59 

8.47 

9.18 

4.86 

9.58 

25.51 

5.49 

3.94 

7.04 

26.26 

4.13 

2.14 

4.25 

21.50 

2  20 

13.40 

6.34 

100.00 

100.00 

100.00 

100.00 
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A  somewhat  closer  inspection  of  the  various  constituents 
given  in  Table  I  will  be  of  value,  particularly  as  regards  the 
composition  of  the  cane  stalk. 

'■^aUr  The  water  content  of  the  sugar  cane  is  somewhat 
variable,  decreasing  as  the  period  of  maturity  advances  and  also 
depending  upon  the  wetness  or  dryness  of  the  season.  Canes 
after  being  cut  lose  water  rapidly  from  evaporation,  with  a 
corresponding  increase  in  the  per  cent  of  solids  in  the  juice. 
Analvses  of  juices  from  canes  that  have  been  long  wmdrowed 
or  shipped  a  considerable  distance  frequently  lead  to  erroneous 
conclusions  regarding  sugar  content. 

4s7i  The  percentage  composition  of  the  ash  of  the  sugar^ 
cane^n  Louisiana  is  found  to  vary  widely  according  to  the 
varietv  of  the  cane,  type  of  soil  and  manner  of  fertilization^ 
Analvses  made  by  Hall  of  the  ash  from  the  leaves,  stalks  and 
roots  of  the  Demerara  No.  74  cane  are  given  m  Table  IT. 

TABLE  11. 
(Composition  of  Ash  of  Sugar  Cane.) 

Ash  Ash  Ash 

of  Leaves.       of  Stalk.       of  Roots. 
O  3125%  38.23%  17.39 

Potash..   1.30^  0.85 

Soda   f^l^  5.19  3.45 

Lime  ...   ■    V?  ^  5  76  2.61 

Magnesia   Mg  O  5  11  5-76  ^ 

Iron  Oxide   Fe  i  ^  ^ 

Alnrnma   ^^^^  4953 

Sihca  .,.   5  3.99 

Phosphoric  Acid   ^.  ^5  ^-  •  •  9  15 

Sulphuric  Acid   SO3  11.39  i«  ^ 

Carbonic  Acid   CO.  i  q  gg 

Chlorine   )^  ^-^^  o.54  2.30 

Carbon   ^  _____  -    — 

Total.   J^09  _9^06  ^99 

Deduct  0=C1    _01« 

98  39  98.04  98.77 

¥ai  and  Wax.  The  fat  or  oil  of  the  cane  is  very  small  in 
amount  and  is  confined  mostly  to  the  interior  tissues,  the  pith 
and  fibro-vascular  bundks.  The  wax  of  the  cane  is  found  entirely 
upon  the  outer  surface  of  the  stalk  and  constitutes  about  1  per 
cent  of  the  rind.  It  is  easily  recognized  by  the  white  powdery 
coating  which  it  gives  the  stalk,  particularly  in  the  region  of  the 
node  The  properties  of  cane  wax  were  firgt-  studied  by 
Avequin  an  apothecary  of  New  Orleans,  over  sixty  years  ago. 
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He  named  the  substance  ccrosin  (from  the  Greek  ceros,  meaning- 
wax)  and  gives  the  following  description  of  its  properties:  "It 
is  yellowish,  very  hard,  easily  pulverized  to  a  white  powder, 
-  and  when  moulded  in  the  form  of  a  candle  b\irns  like  wax  or 
spermaceti.  It  melts  at  82  degrees  C,  solidifying  again  at  80 
degrees.  Its  specific  gravity  is  0.961  at  10  degrees.  It  is  odor- 
h'ss,  unites  with  alkalies  only  with  difBculty  and  does  not  change 
on  exposure  to  the  air."  Avequin  by  scraping  obtained  more 
than  two  grams  of  wax  from  a  purple  stalk  of  cane.  He  also 
showed  that  an  appreciable  quantity  of  wax  escaped  into  the 
juice  during  milling,  the  amount  of  this,  however,  being  less  than 
1- 100th  of  a  per  cent  of  the  weight  of  juice. 

Dumas,  who  made  a  chemical  study  of  Avequin 's  cane  wax, 
found  it  to  contain  81.00  per'  cent  carbon,  14.16  per  cent  hydro- 
gen and  4.84  per  cent  oxygen,  and  regarded  the  substance  as  an 
alcohol  of  the  formula  C24  H^o  0.  Lewey  repeated  Dumas' 
work  four  years  later  at  the  latter 's  request  and  obtained  for 
cane  wax  81.74  per  cent  carbon,  13.64  per  cent  hydrogen  and 
4.62  per  cent  oxygen  and  assigned  the  formula  C24  H.g  0. 

Nitrogenous  Bodies.  The  total  percentage  of  nitrogen  in 
the  sugar  cane  is  relatively  small,  the  average  of  many  analyses 
made  at  this  station  being  only  about  .05  per  cent.  This  small 
amount  of  nitrogen  is  distributed  among  a  large  number  of 
different  bodies,  each  one  of  which  plays  an  important  part  in 
the  physiological  processes  of  the  cane.  The  distribution  of  the 
nitrogen  among  the  different  constituents  of  the  cane  can  be 
seen  from  the  following  analyses,  which  were  made  upon  sev- 
ei'al  stalks  of  the  Louisiana  Purple  variety : 

TABLE  III.  Percentage 

of  Cane. 

Albumen  (coagulable  and  soluble  in  pepsin)   0.059  ^-  0  0  f  ^ 

Nucleins,  etc.  (coagulable,  but  insoluble  in  pepsin) .  .  .    0.040   '^oO  (q  ^ 

Albumoses  and  peptones  (not  coagulable)   0.033   .C  0  & 

imido  Acids  (Aspartic  acid)   0.145  "    /  5 

imido  Acid  Amids  (Asparagin)   0.232  ^  ^-^f -'^H 

Ammonia  NH,  .    0.OO8  ,  O  oG^  ^^^ 

Nitric  Acid,       0,.  -; .  .    0.071^  O'yi  -y^ 

Total  nitrogenous  bodies   0.588  ^ 
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The  above  percentages  are  subject  to  considerable  varia- 
tions according  to  the  age  and  variety  of  the  cane,  manner  of 
fertilization  and  cultivation.  The  nitrogenous  bodies  are  not 
distributed  evenly  throughout  the  stalk,  the  work  of  Beeson 
having  shown  a  greater  localization  of  albuminoids  m  the  nodes 
and  of  amids  in  the  internodes. 

Nitrogen.        Nitrogen.  Nitrogen. 
Albuminoid         Amid  Total 

Nodes    0.1778  0.0051  0.1829 

Internodes    0.0559  0.0258  0.0817 

Fiber  The  fiber  of  the  sugar  cane  is  distributed  among 
the  three  principal  tissues,  the  rind  or  shell,  the  pith,  and  fibro- 
vascular  bundles.  A  mechanical  separation  of  these  tissues  of 
the  cane  from  one  another  gave  the  following  percentage  com- 
position. The  analyses  were  performed  upon  a  mature  stalk  of 
the  Louisiana  Purple  cane. 

Pith         Bundles  Rmd 
Percent.      Percent.  Percent. 

Whole  cane  (3  analyses)    2.39  1.81  ^5.51 

Dry  fiber   24.66  18.60  56.74 

A  proximate  analysis  of  the  above  tissues  is  given  below. 
The  results  were  calculated  to  a  moisture-free  basis. 

TABLE  IV. 

Pith         Bundles  Rind 
Percent.      Percent.  Percent. 

Ash   •  •      1-68  ^-^^  ^-^^ 

t         : 0  41  0  72  0.98 

Fat  and  wax   ^  "^^  ^-.'^ 

Protein    1-94  2.00  2.19 

Celh^os^^^^^^^     of  Cross  and  ^^  ^^  ^^  ^^ 

Pentosan?  (furfuroids)   32.04  28.67  26.93 

Lignin  (bv  difference)   14.93  15.03  17.17 

With  the  exception  of  ash  the  results  for  the  different  tissues 
show  a  certain  regularity,  the  bundles  standing  intermediary  be- 
tween  the  pith  and  the  rind.  The  analytical  data  shows  that  we 
have  in  the  pith  a  minimum  and  in  the  rind  a  maximum  degree  0£ 
lignification. 
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The  fiber  is  not  distributed  evenly  throughout  the  cane,  the 
contents  of  woody  matter  being  twice  as  high  in  the  region  of 
the  nodes.  Beeson,  who  has  made  a  special  study  of  this  point, 
gives  the  following  analyses.  (Bull.  38,  La.  Sugar  Expt.  Sta- 
tion, p.  1353.) 

Top  I  f      15.86% 

^  (  Internode   g  go 

Middles  -1^^^^    ^ .  'ZZZ  15:90 
(  Internode   8  00 

Buttj^^oie   ia2o 

(  Internode   g  0§ 

A  study  of  the  hydrolytic  products  obtained  by  digesting 
purified  bagasse  with  caustic  soda  showed  cane  fiber  to  be  an 
exceedingly  complex  substance.  The  following  results  calculated 
to  100  parts  of  cane-fiber  (protein,  ash,  fat,  etc.,  excluded)  give 
the  approximate  percentage  of  the  different  hydrolytic  products. 

Per  cent. 

Cellulose  (including  oxycellulose)   55 

^ylan   20 

Araban    4 

Lignin    I5 

Acetic  Acid    6 

The  cellulose  (C^  H^o  OJn,  obtained  from  the  sugar  cane  ^ 
rr-sembles  that  obtained  from  corn  stalks  in  many  of  its  proper- 
ties.   The  pith  cellulose  is  very  easily  attacked  by  concentrated 
alkalies  and  for  this  reason  great  care  must  be  exercised  in  manu- 
facturing paper-stock  from  bagasse. 

The  Pentosans,  xylan  and  araban  (C5  Hg  OJn  constitute 
the  cane  gum.  These  constituents  of  the  fiber  are  easily  soluble 
in  alkalies,  from  which  they  are  precipitated  by  alcohol  as  a 
gummy  deposit.  Inversion  of  the  cane  gum  with  hydrochloric 
acid  produced  the  pentose  sugars,  xylose  and  arabinose,  (Cg  H^o 
O5),  which  on  removal  of  the  acid,  were  easily  obtained  in  the 
ci-ystalline  form.  The  specific  rotation  of  xylose  obtained  from 
cane  gum  was  found  to  be  -f  18.5  and  of  arabinose  +104.2. 

The  Lignin  is  obtained  from  cane  fiber  by  digesting  with 
solutions  of  alkalies  to  which  it  imparts  a  yellowish  brown  colora- 
tion. After  removing  the  pentosans  with  alcohol,  the  lignin  can 
be  precipitated  by  evaporating  the  filtrate  and  adiing  a  slight 
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excess  of  acid  It  constitates  a  resinous  deposit  easily  reduced 
to  a  yellowish  powder,  and  soluble  in  alcohol  and  alkali  solution. 
The  elementary  composition  of  the  purified  lignin  obtained  from 

cane  fiber  was  found  to  be : 

Pound.  Theoretical 
I  '       II    forC,,H,e  (CH3)2  0,„ 

Carbon    61.89%  61.75%  61.90% 

Hydrogen    6.17  6.14  6.35 

The  constitution  of  cane  lignin  agrees  with  the  formula  pro- 
posed by  Lindsey  and  ToUens  for  wood  lignin  given  above. 

Acetic  Acid,  CH,  COOH,  the  well  known  acid  of  vinegar, 
„,ay  be  obtained  from  cane  fiber  by  digesting  with  caustic  alka- 
lies and  then  distilling  with  a  slight  excess  of  sulphuric  acid. 

The  above  substances  do  not  exist  in  cane  fiber  as  a  mechani- 
cal mixture,  but  in  a  state  of  most  intimate  combination,  forming 
a  very  complex  molecule  whose  exact  structure  is  not  yet  under- 
stood. 

The  Sugars.  The  three  principal  sugars  of  the  cane  are 
sucrose,  dextrose  and  levulose. 

Sucrose,  (C,,  H„  0,0,  is  the  constituent  for  which  the  cane 
is  most  prized  and  its  physical  properties  are  too  well  known  to 
require  mention.  Its  solutions  rotate  the  plane  of  polarized  light 
to  the  right,  the  specific  rotation  being  +66.5.  By  means  of  in- 
vertin<.  agents  sucrose  is  split  up  into  equal  parts  of  dextrose 
and  levulose,  hence  the  name  of  the  mixture-invert  sugar. 

Dextrose,  (C,  H,^  OJ,  sometimes  known  as  grape  sugar, 
occurs  in  all  parts  of  the  sugar  cane.  It  is  a  white  crystalline 
body,  easily  soluble  in  water,  the  solution  rotating  to  the  right. 
Specific  rotation  -f  53. 

Levidose,  (C,  H,,  0,).  sometimes  known  as  fructose^or  fruit 
sugar,  occurs  associated  with  dextrose  in  all  parts  of  the  sugar 
eane  It  is  easily  soluble  in  water  and  much  less  easily  crystal- 
lized than  dextrose;  solutions  of  levulose  rotate  strongly  to  the 
h-ft  the  specific  rotation  at  20  degrees  C  being  -89.2.  Both 
dexirose  and  levulose,  like  other  simple  sugars,  exert  a  strong 
reducing  action  upon  alkaline  copper  and  silver  solutions,  and 
from  this  property  are  often  termed  reducins  sugars  In  com- 
IZnl  work  dextrose,  levulose  and  other  reducing  bodies  are 
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generally  comprised  under  the  one  term  glucose,  although  chemi- 
cally speaking  the  word  glucose  is  only  applicable  to  dextrose. 

The  pentose  sugars,  xylose  and  arabinose,  seem  to  occur  in 
traces  in  decomposed  canes,  the  result  no  doubt  of  the  inversion 
cf  the  xylan  and  araban  contained  in  the  fiber.  The  presence 
of*  maltose  and  raffi'nose  has  also  been  reported  in  the  sugar  cane, 
but  this  requires  confirmation.  The  optically  inactive  sugar  of 
the  cane,  anoptose,  which  has  been  reported,  is  probably  only 
an  inactive  mixture  of  dextrose  and  levulose. 

Among  other  ingredients  of  the  cane  which  have  not  been 
mentioned  are  the  Pectins  or  Gums,  and  the  Acids. 

Pectins  or  Gums.  The  sugar  cane  contains  a  small  amount 
of  pectinous  or  gummy  matter,  which  escapes  into  the  juice  dur- 
ing the  milling.  These  gums  are  soluble,  but  are  thrown  out  as 
a  flocculent  precipitate  on  adding  alcohol  to  the  concentrated, 
juice.  The  quantity  of  soluble  gums  is  much  higher  in  some 
varieties  of  cane  than  in  others.  The  gums  of  the  juice  are  de- 
rived entirely  from  the  hemicellulose  of  the  cane  fiber  and  are 
composed  of  xylan  and  araban,  with  some  galactan,  the  latter 
being  more  evident  in  unripe  canes  than  in  canes  which  have 
reached  maturity. 

Acids.  The  acids  of  the  cane  exist  partly  in  the  free  con- 
dition, the  larger  amount,  however,  occurs  combined  with  potash 
and  other  bases  in  the  form  of  salts.  On  incineration  these  or- 
gTcnic  salts  are  destroyed,  the  basic  constituents  being  left  in 
the  ash  as  carbonates.  Among  the  acids  of  the  sugar  cane  are 
aspartic  acid  (already  mentioned  among  the  nitrogenous  bodies), 
malic  acid,  and  succinic  acid,  all  closely  related  to  one  another 
constitutionally  and  physiologically.  Glycolic  acid  also  occurs 
in  green  canes.  Tannic  acid  is  always  present,  especially  in 
the  peripheral  region  and  in  the  growing  parts.  The  tissues 
near  the  buds  and  eyes  of  the  cane  always  give  a  strons'  reaction 
for  tannin  bodies.  Citric,  tartaric  and  aconitic  acids  have  also 
been  reported  in  the  cane,  but  their  presence  requires  further 
confirmation. 

Among  other  constituents  of  the  cane  which  have  not  been 
enumerated,  should  be  mentioned  the  coloring  matter.  The 
chlorophyll  which  gives  the  leaf  of  the  cane  its  green  color  is 
also  present  in  very  small  amount  in  the  stalk,  though  its  pres- 
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ence  there  is  often  marked  by  a  red  or  purple  coloring-matter 
(antliocyan),  as  in  tlie  Purple,  Striped  and  other  colored  canes. 

Starch  is  another  ingredient  which  occurs  in  the  leaf  of  the 
cane  and  in  traces  in  the  green  portions  of  the  stalk.  In  the 
mature  joints,  however,  starch  is  almost  if  not  completely  absent. 
The  relationship  of  starch  to  the  sugars  of  the  cane  will  be  dis- 
cussed under  the  next  section. 

II.    THE  PHYSIOLOGY  OF  THE  GROWTH  AND  RIPEN- 
ING OF  SUGAR  CANE. 

During  germination  and  for  the  first  few  weeks  of  its  growth 
the  young  sugar  cane  is  entirely  dependent  for  its  supply  of 
plant  food  upon  the  mother  cane.  This  food  supply  is  largely 
made  up  of  sugars  and  nitrogenous  material.  The  sucrose  of 
the  mother  cane  undergoes  a  slow  inversion,  as  is  always  the  case 
in  plants  when  this  reserve  material  is  to  be  transported  to- 
points  of  growth.  Juice  from  a  sound  mother  cane  that  had 
lain  in  the  ground  two  years  at  Audubon  Park  contained  1.40 
per  cent  of  sucrose  and  0.91  per  cent  of  reducing  sugars,  so  it 
will  be  seen  that  the  process  of  inversion  is  one  of  long  dura- 
tion. This  inversion  of  sucrose  goes  on  more  rapidly  in  the 
region  of  the  bud  and  is  due  to  the  activity  of  an  inverting  fer- 
ment or  enzyme  developed  during  the  process  of  germination. 

In  addition  to  the  inversion  of  sucrose,  the  albuminoids  of 
the  mother  cane  undergo  a  transformation,  being  first  changed 
by  enzymes  to  albumoses  or  peptones  and  then  still  further 
reduced  to  asparagin  and  aspartic  acid  in  which  form  they  are 
transported  to  the  young  plant.  The  work  of  Beeson,  previously 
referred  to,  shows  that  the  quantity  of  albuminoid  material  is 
three  times  greater  in  the  nodes  than  in  the  internodes,  which 
circumstance  is  clearly  a  provision  of  the  mother  cane  for  the 
needs  of  the  growing  bud.  The  presence  of  considerable  aspar- 
agin in  the  young  suckers  of  sugar  cane  was  demonstrated  by 
Maxwell.  The  asparagin  and  other  amid  bodies  derived  from 
the  albuminoids  of  the  mother  cane  are  again  transformed  in  the 
young  plant  to  albumen,  which  is  the  principal  constituent  of 
the  cell  protoplasm.  The  sugars  are  changed  to  cellulose  and 
hcmicellulose,  and  go  to  build  up  the  cell  walls  and  tissues  of 
the  growing  plant. 
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As  soon  as  the  young  cane  has  developed  leaves  and  roots  it 
gradually  ceases  to  be  dependent  upon  the  mother  cane  and  is 
in  position  to  shift  for  itself.  The  process  of  assimilation  now^ 
begins;  the  carbonic  acid  of  the  air  and  the' water  taken  up 
through  the  roots  undergo  a  transformation  in  the  chlorophyll 
bearing  tissues  of  the  leaf,  with  the  result  that  starch  and  also^ 
probably  sugar  are  formed.  The  presence  of  starch  in  cane 
leaves  can  be  very  easily  demonstrated  by  dissolving  the  chloro- 
phyll in  boiling  alcohol  and  then  applying  tincture  of  iodine, 
when  the  starch  grains  will  be  colored  blue.  In  this  process  of 
assimilation  oxygen  is  set  free,  as  is  shown  by  the  following- 
formula  : 

Carbonic  acid.  Water.  Starch  (sugar).  Oxygen. 
12  CO,  +12H,0=C,3  H20  0,,  (2H,0)+  120., 

The  process  of  assimilation  can  only  go  on  in  the  sunlight ; 
it  ceases  during  the  night  and  is  of  course  less  active  on  cloudy^ 
days  than  when  the  sky  is  clear. 

Parallel  with  the  formation  of  starch  and  sugar  in  the  leaf 
is  the  formation  of  albuminoid  matter.  The  nitrates  and  sul- 
phates of  the  soil  are  taken  up  by  the  roots,  together  with  the- 
other  mineral  constituents  and  are  transported  in  solution  to 
the  leaf,  where  a  combination  of  the  nitrogen  and  sulphur  with 
the  sugars  is  effected  with  the  formation  of  albumen.  The  exact 
nature  of  this  change,  which  is  of  an  exceedingly  complex  char- 
acter, is  not  yet  understood.  Hofmeister's  formula  for  albumen 
IS  C4.0  H-20  Niig  Se  0i4o,  and  such  a  compound  would  require- 
75  molecules  of  dextrosi\  116  of  potassium  nitrate  and  6  of  cal- 
cium sulphate  for  its  formation. 

In  addition  to  the  starch  which  is  formed  in  the  leaf  of  the- 
cane  a  considerable  amount  .-)f  sucrose  is  formed.  This  sucrose 
may  be  formed  directly  in  the  process  of  assimilation  or  it  may^ 
be  derived  secondarily  from  th>  starch.  But  neither  the  starch 
nor  the  sucrose  remain  as  such  in  the  leaf  for  any  length  of 
t;me,  both  being  converted  by  enzymes  to  reducing  sugars  and 
then  transported  to  points  of  grow^'^h  where  they  are  utilized  in 
the  building  up  of  new  tissue.  This  process  of  conversion  goes 
on  at  night  as  well  as  by  day,  the  assimilative  products  which  ac-^ 
cumulate  by  day  being  in  large  part  vemoved  during  the  night. 
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These  and  other  changes  which  go  on  in  the  young  cane  can 
best  be  illustrated  by  the  following  analyses  made  upon  the 
juice  from  the  leaves  of  a  young  cane  at  eight  and  at  morning, 
and  from  different  parts  of  the  stalk  of  the  snme : 

TABLE  V. 

Evening.  Morning. 
Percnt.  Percent. 

Brix   5.77  5.09 

Sucrose    0.94  0.54 

Dextrose    0.63  0,S6 

Levulose    0.69  0.77 

Ash   1-42  1-24  ^ 

Free  Aeid   0.27  0.27  . 

Combined  Aeid   0.62  0.54 

Nitrogenous  bodies    0.15        •  0.18 

Gums    0.30  0.17 

We  notice  in  the  juice  of  the  leaves  a  large  decrease  m  the 
amount  of  sucrose  during  the  night  with  a  corresponding  in- 
crease in  the  amount  of  reducing  sugars.  In  the  top  joints  we 
note  an  accumulation  of  the  reducing  sugars  brought  down  from 
the  leaves;  at  this  point,  which  is  the  region  of  most  intens- 
growth,  we  have  the  greatest  disparity  between  sucrose  and  re- 
ducing' sugars,  the  glucose  ratio  being  461.84.  In  the  midd^o 
joints  where  the  process  of  growth  is  being  suspended,  we  obser\^e 
that  the  reducing  sugars  are  being  reconverted  to  sucrose,which 
is  henceforth  stored  up  in  the  pith  cells  as  reserve  material.  The 
bottom  joints  illustrate  the  same  facts  only  to  a  greater  degree. 
Regarding  the  other  constituents  it  will  be  seen  that  the  per- 
centages of  ash,  free  and  combined  acid,  nitrogenous  bodies,  and 
gums  all  decrease  as  we  pass  from  the  leaves  down  the  stalk. 

The  same  phenomena  may  be  observed  if  we  compare  the 
analyses  of  whole  canes  made  at  different  periods  of  their  growth. 
In  the  following  table  analyses  are  given  of  D.74  and  D.95  canes 
at  various  intervals  between  the  middle  of  July  and  the  middle 
of  October. 
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Pressure  of  other  work  prevented  the  analyses  being  carried 
through  to  the  complete  maturity  of  the  canes,  yet  the  results 
are  sufficient  to  illustrate  the  general  character  of  the  changes 
during  the  period  of  growth.  We  note  a  regular  increase  in  the 
percentage  of  fiber  and  sucrose,  although  the  increase  of  thes3 
two  ingredients  does  not  go  on  pari  passu  as  has  been  sometimes 
claimed.  Attempts  to  establish  a  fixed  ratio  between  fiber  con- 
tent and  sucrose  content  are  absolutely  futile.  The  percentages 
of  ash,  acids,  nitrogenous  bodies  and  gums  all  show  a  decrease 
tis  the  cane  matures. 

The  relations  of  the  sugars  of  the  cane  to  one  another  during 
the  period  of  growth  and  their  effect  upon  the  polarization  of 
the  juice  is  a  subject  of  more  than  theoretical  importance  to  the 
sugar  planter. 

It  will  be  observed  from  the  analyses  in  Tables  Y  and  VI 
that  the  reducing  sugars,  dextrose  and  levulose,  in  the  green 
tops  and  joints  of  the  cane  and  also  in  the  stalks  of  very  young 
-canes,  are  present  in  very  nearly  equal  amounts ;  in  other  words, 
they  are  present  as  invert  sugar,  being  derived,  as  we  have  seen, 
hy  the  inversion  of  the  sucrose  in  the  leaf.  In  the  riper  joints 
of  the  cane,  however,  this  relation  no  longer  exists.  A  consider- 
^ible  quantity  of  the  invert  sugar  is  reconverted  into  sucrose, 
I)ut  another  portion  is  consumed  in  the  vital  processes  of  the 
■cane  (formation  of  new  tissue,  etc.) ;  for  the  latter  purpose 
levulose  appears  to  be  used  in  greater  amount  than  dextrose  with 
the  result  that  the  latter  sugar  is  left  in  excess.  The  disparity 
in  the  percentages  of  dextrose  and  levulose  increases  as  the  cane 
laatures  until  finally  the  levulose  may  nearly  disappear,  as  in 
the  following  analysis  of  the  juice  from  T.lll  cane  made  Novem- 
ber 28,  1903,  at  Audubon  Park. 

Brix   19.45 

Sucrose   •   ^^-'^^ 

Dextrose    ^-^1 

Levulose    ^-^^ 

The  above  condition  of  maturity  was  due  to  exceptional 
-climatic  conditions  during  1903,  and  is  very  rarely  attained  m 
Louisiana.  In  tropical  countries,  however,  where  complete  ma- 
turity of  the  cane  is  attained  the  levulose  of  the  sugar  cane  may 
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disappear.  (Went.  Chem.  Physiol.  Untersueh.  des  Zuckerrohrs 
Jahrbuch.  fiir  wissenschaft.  Botanik  XXXI,  p.  289.) 

These  fluctuations  in  the  percentages  of  the  different  sugars 
naturally  affect  the  polarization  of  the  juice  to  a  marked  degree. 
The  relation  between  the  sugars  and  polarization  of  cane  juice 
at  different  periods  of  growth  of  the  Purple  cane  in  1903  is 
shown  in  the  following  diagram : 
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It  will  be  noted  that  at  very  early  stages  of  gTowth  tUe  juice 
shows  a  minus  reading  due  to  the  preponderance  of  invert  sugar; 
somewhat  later  the  juice  becomes  inactive,  showing  no  rotation 
whatever,  though  double  polarization  shows  about  1  per  cent  of 
sucrose.  Then  the  rotation  becomes  a  positive  quantity  and  as 
the  cane  matures  gradually  approaches  the  true  percentage  of 
sucrose  until  finally  the  polariscopic  reading  and  true  percentage 
of  sucrose  coincide.  At  the  latter  stage  the  polarizing  powers 
of  dextrose  and  levulose  neutralize  one  another.  If  conditions 
are  favorable  for  complete  ripening  the  levulose  will  nearly  dis- 
appear. The  rotary  power  of  dextrose  then  predominates  with 
the  result  that  the  polariscopic  reading  slightly  exceeds  the  true 
percentage  of  sucrose.  The  latter  condition,  however,  very  rarely 
prevails  in  Louisiana.  Under  very  exceptional  climatic  condi- 
tions the  reducing  sugars  of  the  cane  have  been  reported  to  dis- 
appear completely,  in  which  case  the  polarization  and  sucrose 
content  will  again  coincide.  A  case  of  the  latter  kind  was  re- 
ported in  1903  by  Dr.  H.  W.  Wiley  upon  canes  grown  in 
Florida. 

III.  PHYSIOLOGICAL  ROLE  OF  THE  ENZYMES  OF  THE 
SUGAR  CANE. 

Reference  has  already  been  made  to  certain  nitrogenous  fer- 
ments or  enzymes  which  occur  within  the  cane.  Though  present 
in  but  exceedingly  minute  amounts  these  ferments  play  a  very 
important  role  in  the  physiological  processes  of  the  plant  and 
require  more  than  a  passing  mention. 

If  the  green  tops  of  a  sugar  cane  be  well  macerated,  the 
juice  expressed,  and  treated  with  an  antiseptic*  agent,  such  as 
chloroform  or  thymol  to  prevent  fermentation  by  yeasts  or 
bacteria,  it  will  be  found  that  the  sucrose  content  of  the  juice 
undergoes  a  gradual  diminution,  though  no  traces  of  micro- 
organic  life  are  evident,  and  that  simultaneously  with  this  de- 
crease in  suQrose  the  content  of  reducing  sugai-s  increases.  We 
have  here  a  well  marked  instance  of  the  activity  of  the  enzyme 
invertase,  the  presence  of  which  was  noted  in  the  leaf  of  the 
cane;  this  enzyme  occurs  almost  universally  throughout  the  veg- 
etable kingdom,  especially  in  the  green  or  growing  parts  of 
plants.  This  presence  of  invertase  has  a  very  practical  bearing 
outside  of  its  physiological  importance.    The  gradual  falling  off 
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in  sucrose  content  of  sugar  cane  which  has  been  windrowed  for 
any  length  of  time  is  due  very  largely  to  spontaneous  inversion. 
If  the  green  tops  of  the  cane  are  removed  at  the  time  of  cutting, 
the  loss  of  sucrose  is  much  less  evident.  This  can  be  easily  seen 
in  the  following  series  of  experiments  which  were  carried  out  at 
i^udubon  Park  in  1893.  Several  lots  of  cane  were  windrowed, 
one-half  of  each  lot  having  the  tops  removed,  and  the  other  half 
retaining  them.  In  all  other  respects  the  conditions  of  the 
experiments  were  perfectly  similar.  At  the  end  of  a  month 
all  tops  were  removed,  the  stalks  from  the  different  lots  ground 
5ind  the  juices  analyzed  with  the  following  results: 

TABLE  VII. 

Brix.  Sucrose.  Glucose. 

Lot  1— Windrowed  with  tops  cut   16.1       13.3  1.25 

Windrowed  with  tops  on.   15.9       12.1  ^  1.85 

Lot  2— Windrowed  with  tops  cut.'   15.8       12.8  1.22 

Windrowed  with  tops  on   15.4       11.5  1.53 

Lot  3— Windrowed  with  tops  cut   16.3       13.5  1.25 

Windrowed  with  tops  on  ...    161       12.6-  1.92 

X,ot  4— Windrowed  with  tops  cut.. .....    16.2       13.7  1.00 

Windrowed  with  tops  on.   15.8       11.8  1.85 

Lot  5— Windrowed  with  tops  cut   15.9       12.8  1.39 

Windrowed  with  tops  on   15.0       10.7  2.17 

The  loss  of  sucrose  due  to  spontaneous  inversion  is  very 
evident  and  this  we  can  attribute  very  largely  to  the  diffusion 
of  the  inverting  enzyme  from  the  green  tops  into  the  stalk.  The 
inversion  of  sucrose  naturally  causes  an  increase  in  the  glucose 
content,  though  this  increase,  it  will  be  noted,  is  not  proportioned 
1-0  the  loss  in  sucrose.    This  discrepancy  is  probably  due  to  a 
destruction  of  the  glucose  from  respiration  in  the  leaf.  The 
experiments  show  conclusively  that  the  vital  processes  of  the 
cane  go  on  even  after  it  is  cut.    It  should  not  be  forgotten  that 
there  is  also  a  slow  inversion  of  sucrose  in  canes  that  are  wind- 
rowed with  the  green  tops  removed,  though  this  inversion  is 
attended  by  the  concentration  which  the  solids  of  the  juice 
undergo  from  evaporation.  ^  ^ 

A  very  marked  peculiarity  of  sugar  cane  juice,  as  ot  ail 
vegetable  juices,  is  the  rapid  darkening  in  color  which  takes 
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place  immediately  after  expression.  This  darkening  is  much 
more  evident  within  the  body  of  the  cane,  especially  in  the 
region  of  the  eyes  and  growing  parts,  when  its  tissues  are  laid 
open  to  the  air.  We  have  here  the  evidence  of  another  enzyme 
belonging  to  the  class  of  oxydases.  The  intense  blue  coloration 
which  the  tissues  and  juices  of  plants  take  on  with  tincture  of 
guaiac  is  ascribed  to  an  oxydase ;  the  decomposing  action  which 
plant  extracts  exercise  upon  hydrogen  peroxide  discovered  by 
Schoenbein,  has  been  similarly  explained,  though  Loew  attrib- 
utes the  latter  phenomenon  to  a  special  enzyme,  catalase,  and 
Pozzi  Escot  to  a  new  class  of  ferments  called  reductases.  Juice 
from  sterilized  cane  exhibits  none  of  the  reactions  named. 

If  certain  polyphenols,  such  as  hydroquinon,  or  pyrogallol, 
are  added  to  fresh  cane  juice,  a  rapid  oxidation  of  these  com- 
pounds is  produced  with  an  intense  darkening  of  the  juice.  The 
latter  takes  on  at  the  same  time  a  peculiar  odor,  due  probably  to 
the  formation  of  a  quinone  body,  and  what  is  more  remarkable, 
acquires  a  germicidal  property  which,  in  the  case  of  the  hydro- 
quinone  treated  juice,  insures  its  preservation  for  weeks.  Ster- 
ilized juice  shows  no  change  in  color  and  develops  no  germicidal 
properties  with  any  of  the  phenol  bodies  named. 

The  darkening  'of  vegetable  tissues  on  their  exposure  to  the 
air,  has  been  explained  by  Bertrand  to  be  due  to  the  action  of 
an  oxidizing  enzyme  upon  various  tannin  bodies,  all  more  or  less 
related  to  the  polyphenols,  and  the  query  naturally  arises,  does 
cane  juice  itself  exercise  any  germicidal  properties  in  connection 
with  the  natural  phenomenon  of  darkening?  The  conclusion 
which  I  have  reached  in  investigating  this  point  is  that  cane 
juice  does  acquire  for  a  time  such  germicidal  characteristics. 
Counting  the  b.acteria  in  the  expressed  juice  of  the  cane  at 
regular  periods  usually  shows  for  several  hours  a  uniform  de- 
crease in  numbers;  with  juice  from  sterilized  canes,  on  the 
other  hand,  the  bacterial  content  increases  from  the  very  start.* 
But  it  is  especially  within  the  body  of  the  cane  itself  that 
this  germicidal  action  is  most  evident,  -as  when  the  cellular  tis- 
sues are  bruised  or  otherwise  laid  open  to  the  air,  and  this  we 

*NOTB. — In  this  corinectioo  it  is  interesting  to  recall  the  vast  amount  of 
work  done  by  Hunziker  and  others  upon  the  germicidal  action  of  fresh  milk, 
and  It  may  he  that  certain  enzymes  which  we  know  to  be  always  present  in 
milk,  exercise  also  here  a  toxic  action. 
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might  expect  not  only  from  the  colloidal  and  adherent  character 
of  the  enzymes,  which  renders  them  resistant  to  expression,  but  • 
from  the  fact  of  localization  which  will  be  discussed  later. 

If  we  take  two  stalks  of  sugar  cane,  one  i^aw  and  one  ster- 
ilized, and  puncture  them  with  a  knife;  we  will  observe  at  the 
end  of  a  few  days  a  marked  difference  in  the  character  of  the 
wounds.    The  surface  of  the  wound  in  the  raw  cane  will  be  dis- 
colored, but  free  from  the  evidence  of  fermentation ;  the  surface 
of  the  wound  in  the  sterilized  cane,  on  the  other  hand,  will  not 
be  thus  discolored,  but  will  be  badly  infested  with  bacteria  and 
moulds.   When  the  sugar  cane  is  attacked  by  the  borer  or  beetle, 
the  pathway  of  the  insect  is  much  discolored,  but  we  notice  no 
inroad  of  organisms,  into  the  sound  tissues.    The  living  plant 
thc^refore  does  appear  to  protect  itself  against  the  invasion  of 
microscopic  parasites  by  forming  toxic  products.    In  case  the 
sugar  cane  is  killed,  as  sometimes  happens  during  a  freeze,  this 
power  of  protection  is  lost.    The  formation  of  toxic  products 
does  not  go  on,  hordes  of  bacteria  invade  the  cane,  and  finding 
no  resistance,  start  a  fermentation  which  soon  renders  the  cane 
worthless  for  milling. 

The  question  may  be  asked  if  these  toxic  products  are  so 
deadly  to  micro-organic  life,  why  do  they  not  react  unfavorably 
upon\he  cane  itself?  It  is  just  here  that  the  reducing  or 
catalvzing  enzymes  perform  their  functions,  for  should  the  toxic 
oxidation  products  diffuse  inward  beyond  the  points  of  their 
formation,  they  are  at  once  reduced  and  thus  exert  no  action 
deeper  than  the  exposed  surface. 

It  will  be  seen  that  there  must  be  a  great  difference  between 
working  with  enzymes  before  and  after  expression  from  the  cane. 
As  Pfeffer  remarks  in  his  Plant  Physiology,  '.'The  living  cell 
must  not  be  judged  by  reactions  obtained  with  dead  material  or 
in  the  expressed  juice."  That  there  is  a  localization  of  the 
enzymes  within  the  plant  is  rendered  very  evident  if  we  apply 
the  guaiac  test  to  the  cross  section  of  a  cane  stalk;  the  blue  colora- 
tion is  developed  the  strongest  upon  the  peripheral  parts,  show- 
ing that  the  oxidases  are  apparently  more  localized  m  this  region. 
Pozzi  Escot*  has  demonstrated  that  the  same  condition  exists 

••^•American  Chemical  Journal,  June  1903,  pa^e  530. 
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vnth  other  plants  such  as  the  potato ;  his  experiments  show,  how- 
ever, that  the  oxidases  exist  in  the  inner  tissues  as  well,  but  that 
the  greater  localization  of  the  reductases  in  these  parts  inter- 
feres with  the  guaiac  reaction.  Jacoby*  goes  even  a  step  further 
and  states  that  the  localization  of  ferments  exists  not  only  in 
the  tissues,  but  within  the  individual  cell.  He  sums  up  the  sit- 
uation very  briefly  in  these  words:  ''The  work  of  the  cell  can 
be  determined  with  absolute  certainty  only  when  we  learn  to 
separate  in  the  test  tube  the  substances  which  are  separated  in 
the  cell,  and  allow  the  individual  ferments  to  do  their  work  in 
proper  sequence  and  in  proper  concentration." 

In  addition  to  the  enzymes  named  there  are  other  natural 
ferments  which  play  an  important  part  in  the  vital  processes  of 
the  cane.  In  the  leaf  we  have  evidences  of  the  activity  of  a 
diastase  by  which  the  starch  that  is  formed  in  the  chlorophyll 
grains  is  converted  into  sugar.  We  have  already  called  atten- 
tion to  the  presence  in  the  mother  cane  of  peptonizing  enzymes, 
by  which  the  albuminoids  are  broken  down  into  soluble  nitro- 
genous compounds  easily  transportable  to  the  young  plant. 

It  will  be  impossible  to  dwell  longer  upon  the  functions  and 
properties  of  these  various  ferments  which  occur  within  the 
cane,  enough  having  been  said,  however,  to  indicate  the  physio- 
logical irnportance  of  this  class  of  compounds. 
IV.  CONDITIONS  AFFECTING  THE  COMPOSITION  OF 
THE  SUGAR  CANE. 

There  are  a  number  of  factors  having  an  influence  upon 
the  composition  of  the  sugar  cane  that  require  a  brief  consid- 
eration. Among  these  may  be  mentioned  the  influence  of  cli- 
n-.atie  conditions,  influence  of  variety  of  cane,  influence  of  culti- 
vation, and  influence  of  soil  and  fertilization. 

Influence  of  Climatic  Conditions  Upon  Composition  of  Cane. 

Reference  has  been  made  to  the  influence  of  climatic  condi- 
tions upon  the  ripening  of  cane.  This  can  best  be  seen  by  com- 
paring analyses  of  juices  at  different  periods  for  the  successive 
years  1903  and  1904,  which  were  very  dissimilar  as  regards 
weather  conditions. 


*Ei-gebnisse  der  Physologie  I,  1,  page  213. 
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TABLE  VIIL 
1903. 


Aug.  1. 

Sept.  1. 

Oct.  1. 

Nov.  1. 

Nov.  15. 

Sucrose  

Glucose  

2.70 
3.80 
36.00 

5.97 
3.68 
57.02 

11.27 
2.51 
76.72 

13.60 
1.02 
87.85 

15.86 
.63 
92.10 

1904. 

Aug.  1. 

Sept.  1. 

Oct.  1. 

Nov.  1. 

Nov.  15. 

Sucrose  

Glucose  

Purity   

2.35 
4.04 
32.28 

5.13 
3.75 
52.35 

8.04 
3.55 
66.61 

9.13 
2.82 
71.55 

12.00 
1.66 
80.53 

The  weather  conditions  for  the  past  two  years  in  ques- 
tion during  the  growing  season  were  as  follows: 


Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Av.  daily  temperature,  F.,  1903... 
Av.  daily  temperature,  F.,  1904,.. 
Rainfall  inches,  1903  

82.80 
80.90 
5.55 
6.47 

82.10 
84.10 
5.98 
5.75 

77.00 
84.20 
1.27 
3.24 

67.90 
71.20 
0.36 
0.75 

58.00 
64.30 
0.23 
1.50 

49.00 
58.40 
3.89 
3.02 

Rainfall  inches,  1904  

The  results  for  the  two  years  show  but  little  variation  up 
tc  the  middle  of  September.   After  this  date  the  canes  of  1903 
increased  considerably  faster  in  sucrose,  and  this  increase  con- 
tinued until  the  end  of  the  season,  when  it  exceeded  3  per  cent. 
The  average  daily  temperature  and  rainfall  for  the  two  years 
were  also  about  the  same  during  June,  July  and  August;  for 
the  remaining  months  of  the  year,  however,  the  conditions  were 
ven^  unlike.    September,  October,  November  and  December  of 
1903  showed  daily  averages  in  temperature  of  7,  3.3,  6.3  and  9.4 
degrees  respectively  lower  than  the  corresponding  months  ot 
1904;  1903  also  showed  a  deficiency  of  rainfall  of  1.97,  0.39  and 
1.27  inches  for  the  months  of  September,  October  ard  Xovem- 
b<T.    These  conditions  for  1903  were  very  adverse  to  the  growth 
of  cane,  yet  hastened  the  ripening  to  an  extent  rarely  attained 
in  Louisiana.    On  the  other  hand,  the  unusually  warm  weather 
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of  the  fall  of  1904,  together  with  favoring  rains,  promoted  the 
growth  of  canes  even  into  December,  but  retarding  the  ripenin^^. 
The  tonnage  was  high,  but  the  sucrose  content  low.  These  dif- 
ferences in  conditions  naturally  made  themselves  very  noticeable 
ir  the  sugar  house,  owing  to  the  much  lower  purities  of  the 
juices  and  the  relatively  larger  amount  of  water  requiring  evap- 
oration. 

Influence  of  Variety  Upon  the  Composition  of  Cane. 
That  the  different  varieties  of  the  sugar  cane  differ  from 
one  another  in  the  sugar  content  and  purity  of  their  juices  is 
too  well  known  to  require  special  mention.    These  differences, 
however,  are  not  confined  to  sugar  content,  but  extend  to  the 
ther  ingredients  of  the  cane  as  well.   The  physiological  peculiar- 
ities of  the  different  canes  are  as  well  marked  as  the  differ- 
nees  in  color  or  shape,  and  are  much  more  potent  as  regards 
ffect  upon  the  chemical  composition. 

An  interesting  fact  in  the  above  connection  is  the  matter 
f  ash  content.  We  have  in  the  ash  an  imperfect  yet  a  fairly 
comparative  measure  of  the  transpired  water  for  each  variety 
of  cane,  since  the  mineral  matter  in  solution  as  it  enters  the 
plant  from  the  soil,  accumulates  in  proportion  to  the  degree  of 
evaporation  from  the  leaf  surface.  In  the  following  table  are 
given  a  few  results  taken  from  analyses  of  juices  made  the  mid- 
dle of  August,  which  is  about  the  period  of  most  rapid  growth : 


TABLE  IX. 


D.  74. 

D.  95. 

Purple. 

Striped. 

Surrose 

4.88 

2.45 

2.35 

2.03 

Glucose 

3.24 

3.87 

4.04 

4.26 

Ash ... 

.48 

.41 

.40 

.34 

The  ash  content  is  much  higher  in  the  juice  of  D.74  than  in 
any  of  the  other  varieties ;  D.95  stands  second,  Purple  third  and 
Striped  fourth.  This  is  also  their  relative  position  in  sucrose 
cimtent;  as  regards  reducing  sugars  the  order  is  the  reverse  of 
this.  From  the  above  results,  which  hold  true  during  the  entire 
period  of  growth,  we  may  conclude  that  of  the  several  canes 
studied,  the  D.74  is  the  most  vigorous  feeder,  thus  requiring 
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upon  poor  soils  a  heavier  fertilization;  we  may  also  say  that 
the  D.  74  has  the  greatest  powers  of  assimilation  and  conver- 
sion, as  is  shown  by  the  higher  content  in  sugars  and  lower  glu- 
cose ratio.  The  experiments  upon  the  differerre  varieties  are 
to  be  continued  during  the  present  season  and  a  more  complete 
svnopsis  of  the  results  will  be  presented  later. 

The  effect  of  variety  upon  the  composition  of  the  ash  of  the 
juice  will  be  shown  in  a  subsequent  table. 

Influence  of  Conditions  of  Cultivation  Upon  Composition  of 

Cane. 

Conditions  of  cultivation  have  a  very  marked  influence 
upon  the  composition  of  sugar  cane.  Good  tilth  and  thorough 
cultivation  favor  the  growth  of  the  cane,  whereas  a  poor  con- 
dition of  the  soil  has  the  opposite  effect.  The  difference  in 
growth  and  composition  can  best  be  appreciated  by  comparing 
the  analyses  of  plant  and  stubble  canes.  The  following  table 
gives  the  composition  of  Striped  and  D.74  can^-s  for  plant,  first 
year  stubUe  and  second  year  stublle,  during  the  latter  part  of 
September,  1904: 

TABLE  X. 
(Analyses  by  Chiquelin  and  Verret.) 


Plant. 

1st  year  ' 
Stubble. 

2d  year 
Stubble. 

Weight  stalk  

1894  gm. 

1262  gm. 

1042  gm. 

6.56  % 

7.45  % 

8.02  % 

4.79 

6.03 

8.45 

2.05 

2.27 

1.97 

Striped 

1.60 

1-73 

1.64 

Ash  

0.39 

0  27 

0.27 

cane. 

0.21 

0.18 

0.11 

0.08 

0.06 

0.07 

Amids  r  

0.08 

0.02 

0.02 

0.06 

0.07 

0.08 

Weight  stalk  

1575  gm. 

1497  gm. 

1163  ^vcL. 

6.28  % 

7.12  % 

7.16  % 

6.88 

7.36 

S.24 

D.  74 
cane. 

1.84 

1.65 

1.83 

1.35 

1.20 

1.12 

.40 

.41 

.39 

.21 

.22 

.18 

.06 

.04 

.07 

.10 

.03 

.02 

.07 

.07 

09 
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It  will  be  noted  that  the  stubble  canes  average  considerably 
less  in  weight  than  the  plant  canes.  A  comparison  of  various 
experiments  made  at  Audubon  Park  shows  that  first  year 
stubble  averages  about  80  per  cent,  and  second  year  stubble 
about  70  per  cent  of  the  weight  of  plant  cane.  The  stubble  canes 
on  the  other  hand  are  richer  in  fiber  and  sucrose  than  the  plant, 
the  second  year  stubble  exceeding  the  first  in  these  respects. 

There  is,  of  course,  a  physiological  explanation  for  these  dif- 
ferences. In  stubble  cane  we  have  a  partially  dwarfed  condition 
and  according  to  a  well  established  law,  when  growth  is  checked, 
maturation  is  hastened.  Exactly  the  same  effect  is  produced 
ley  the  non-fertilization  of  cane.  Canes  grown  upon  the  non- 
manured  plots  at  the  Sugar  Experiment  Station  average  much 
If  ss  in  weight,  but  are  higher  in  sucrose  than  canes  which  have 
been  fertilized.  The  stunted  growth  of  our  stubble  cane  is  due 
very  largely  to  the  inability  of  the  crop  to  secure  a  sufficient 
supply  of  plant  food,  particularly  nitrogen;  an  indication  of 
this  is  shown  by  the  deficiency  of  the  juices  from  stubble  cane 
in  mineral  and  in  nitrogenous  ingredients.  An  inspection  of  the 
table  will  show  this  very  clearly. 

A  comparison  of  many  analyses  made  at  Audubon  Park 
upon  the  leading  varieties  of  cane  shows  that  stubble  cane  con- 
tains from  10  per  cent  to  20  per  cent  less  ash  and  over  50  per 
cent  less  nitrogen  than  plant  canes.  The  analyses  also  show  that 
the  deficiency  of  nitrogenous  ingredients  in  stubble  canes  falls 
most  largely  upon  the  reserve  supply  of  nitrogen  or  the  amids. 
This  is  due  to  the  greater  nitrogen  hunger  of  the  stubble  canes. 

To  maintain  the  vital  processes  of  the  cane  a  certain  amount 
of  albuminoid  matter  (protoplasm)  is  indispensable  and  to  keep 
this  up  the  plant  draws  upon  its  store  of  amids.  An  inspection 
of  the  table  shows  that  with  the  stubble  canes  this  reserve  is 
almost  completely  exhausted  and  subsequent  analyses  showed 
no  gain.  With  the  plant  canes,  on  the  other  hand,  there  is 
ajways  a  large  surplus  of  amids,  which  is  being  continually 
added  to  during  the  entire  period  of  growth. 

There  are  a  number  of  reasons  for  this  partially  starved 
Cindition  of  our  stubble  crops.  Among  the  most  important  of 
these  may  be  mentioned  the  partial  exhaustion  of  fertility  direct- 
ly beneath  the  roots,  by  the  previous  crop,  the  difficulties  in 
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securing:  good  tillage  and  the  very  unfavorable  points  of  growth. 
The  most  that  can  be  done  towards  helping  the  situation  is  to 
cultivate  as  thoroughly  as  possible  and  to  fertilize  well  with 
nitrogenous  manures. 

Influence  of  Soil  and  Fertilization  Upon  Composition  of 

Cane. 

Differences  in  the  composition  of  soil  naturally  influence 
tc  a  greater  or  less  extent  the  composition  of  the  cane  and  its 
products.  This  fact  is  well  known  to  every  one  who  has  com- 
pared the  taste  of  syrup  or  molasses  from  the  salty  cane  fields  of 
the  lower  coast  with  that  from  plantations  which  have  not  been 
subject  to  floodings  of  salt  water.  Canes  from  the  lower  coast 
contain  sometimes  four  times  the  amount  of  chlorides  as  canes 
raised  above  New  Orleans.  The  presence  of  an  excess  of  salt 
in  the  soil  affects  very  seriously  the  growth  of  the  cane  and  also' 
introduces  various  irregularities  into  the  distribution  of  the  dif- 
ferent constituents. 

Reference  was  previously  made  to  the  marked  effect  of  fer- 
tilization and  non-fertilization  upon  the  composition  of  sugar 
cane.  The  effects  of  different  fertilizers  upon  the  composition 
of  the  cane  and  its  juices  is  also  well  marked,  but  this  subject 
would  require  so  much  space  to  be  adequately  treated  that  it 
has  been  reserved  for  a  separate  bulletin. 

y.    COIMPOSITION  OF  SUGAR-CANE  JUICE  AND  METH- 
ODS OF  EXTRACTION. 

Theoretically  the  juice  of  the  cane  is  simply  a  solution  of^ 
the  soluble  ingredients,  sugars,  salts,  acids,  etc.,  in  the  cell-water. 
The  juice  as  expressed  from  the  mill,  however,  contains  in  addi- 
tion to  the  soluble  matter  a  small  amount  of  the  insoluble  ingre- 
dients of  the  cane,  such  as  particles  of  fiber,  wax  and  fat,  albumi- 
noids, dirt,  etc.,  in  suspension  or  in  emulsion  so  that  a  filtration 
of  the  juice  without  previous  clarification  is  almost  an  impos- 
sibility. 

The  composition  of  the  average  juice  in  Louisiana  as  it  is. 
obtained  undiluted  from  the  mill  is  given  in  Table  XI. 
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TABLE  XL 
(Composition  of  Cane  Juice.) 


Water   85.00 

Ash   0.40 

Nitrogenous  bodies   0.26 

Sucrose   12.00 


per  cent. 


Dextrose  

Levulose  

Free  Acids  

Combined  Acids  

Pectin  

Fat  and  wax 
Fiber  particles 
Dirt  and  earthly  matter 
Tannin,  coloring  matter,  etc. 


1.00 
0.70 
0.10 
0.15 
0.10 
0.10 
0.12 
0.06 
0.01 

100.00 


Mechanical  impurities 
removed  from  the  cane 
during  milling. 


The  composition  of  the  ash  from  the  juice  of  different 
varieties  of  cane  according  to  analyses  by  Hall  is  given  in 
Table  XIL 

TABLE  XII. 
(Composition  of  Ash  from  Sugar  Cane  Juice.) 


Home  Canes. 

Seedling  Canes. 

Purple. 

Ribbon. 

Demerara 

Demerara 

74 

95 

Potash  

.K2  0  

49.63  % 

47.65  % 

44.2ir. 

40.66  % 

Soda  

Na2  O  

1.81 

1.13 

1.11 

0.63 

.CaO  

3.00 

3.79 

4.62 

4.33 

Magnesia  

.Mg  0  

3.21 

3.73 

7.45 

5.70 

Iron  Oxide  

,Fe2  O3 

0.70 

0.45 

1.15 

1.48 

Alumina   

.AI2O3 

0.40 

0.32 

0.18 

1.25 

.Si  O2  

4.80 

5.92 

6.20 

9.30 

Phosphoric  Acid. 

.P2  O5   

5.80 

6.38 

5.31 

5.39 

Sulphuric  Acid.. 

.SO3   

20.40 

20.59 

22.46 

23.69 

Carbonic  Acid... 

.CO2  

4.10 

3.30 

3.40 

3.40 

Chlorine  

.CI  

5.80 

5.83 

5.36 

3.26 

Total  

99.65 

99.09 

101.45 

99.09 

Deduct  0=C1 

1.31 

1.32 

1.21 

0.74 

98.34 

97.77 

100.24 

98.35 

Carbon  and  undetermined. 


2.23 


1.65 


n 

Alkalinity  (ccio  per  gm.  ash)      36  cc        30  cc         24  cc  22  cc 

The  canes  were  all  taken  from  the  same  plot  and  wf  i'e 
grown  under  perfectly  similar  conditions  of  cultivation  and  fer- 
tilization.   While  all  the  analyses  show  a  certain  uniforinity, 
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the  difference  in  composition  between  the  ash  of  the  home  canes 
i  Jid  the  seedlings  is  well  marked. 

The  distribution  of  the  nitrogen  among  the  different  In- 
gredients of  cane  juice  is  shown  from  the  following  analyses 
by  Hardin  in  Table  XIII. 

TABLE  XIII. 
(Distribution  of  Nitrogen  in  Cane  Juice.)  .  


Nitrogen  in  albumen  -  

"        "  nuclein  bodies  

"        "  albuminoses  

"        "  amido  acids,  (Aspartic)   

"  "  amido  acid  amids  (Asparagin). 

"        "  ammonia    

"        "  nitrates   

"        "  nitrogenous  bases  


Total 


Percentage 
in 
Juice. 


.0039% 

.0025 

.0021 

.0122 

.0098 

.0024 

.0071 


0.0400 


Percentage  of 
Total 
Nitrogen. 


9.47% 

6.32 

5.26 
30.53 
24.07 

6.18 
17.77 


100.00 


VARIATIONS  IN  THE  COMPOSITION  OF  SUGAR  CANE 

JUICE. 

The  various  factors  previously  enumerated,  climate,  va-^iety, 
'cultivation,  fertilization,  etc.,  which  affect  the  composition  of 
the  cane  as  a  whole,  also  naturally  affect  the  composition  of 
juice,  and  require  no  further  consideration  at  this  point.  There 
are  several  factors,  however,  that  have  not  yet  b^^en  touched 
upon,  which  have  an  influence  upon  the  composition  of  tlic  juiee 
and  which  should  be  discussed  before  taking  up  the  subject  of 
clarification. 

Variations  in  Composition  of  Cane  Juice  Dcje  to  Mama'ep. 
OF  Cutting,  Etc. 
As  was  previously  mentioned,  the  top  of  the  cane  contains 
k;ss  sucrose  and  more  of  the  solids  not  sugar  than  the  lower 
portions  of  the  stalk.  The  manner  of  topping  canes,  whether 
low  or  high,  will  therefore  have  considerable  elfect  upon  the 
composition  of  the  juice.  The  following  analyses  by  Messrs. 
Agee  and  TTall  at  Audubon  Park,  giving  the  composition  of  the 
juice  from  different  parts  of  the  cane  for  several  varieties, 
illustrate  this  very  clearly. 
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TABLE  XIV. 

(Composition  of  Juice  from  different  joints  of  the  Sugar  Cane.) 
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The  above  analyses  represent  each  the  averages  of  ten  stalks 
of  plant  cane,  cut  and  topped  according  to  the  methods  usually 
followed  in  Louisiana.  The  solids  not  sugar  in  the  juice  in- 
crease as  we  go  up  the  stalk,  taking  a  sudden  jump  in  the  last 
two  or  three  joints.  In  some  cases  the  purity  of  the  juice  from 
the  upper  joints  is  less  than  one-half  that  from  the  butt  of  the 
cane.  The  extreme  top  of  the  cane  as  it  is  cut  in  Louisiai^a, 
has  but  little  value  for  sugar  making,  as  can  be  seen  from  the 
foregoing  analyses.  If  the  cane  were  topped  several  joints  lower 
and  the  top  reserved  for  seed  as  in  tropical  countries,  juices  of 
higher  sucrose  content  and  purity  would  be  obtained  and  a  gre-it 
saving  effected  in  the  amount  of  cane  reserved  each  year  for 
planting. 

The  difference  in  composition  of  the  juice  from  the  nodes 
and  internodes  of  the  sugar  cane  has  been  studied  by  Beeson  and 
the  following  results  are  quoted  from  his  paper  m  Bulletin  38, 
Louisiana  Sugar  Experiment  Station. 

TABLE  XV. 


j  Nodes  

lops   -j  Internodes  .... 

\  Nodes   

Middles  -j  Internodes 


, ,    \  Nodes  

±5utts  Internodes 


Total 
solids. 

Reducing 
sugars. 

Sucrose. 

Solids  not 
sugar. 

15.5 
16.8 

0.66 
1.20 

12.7 
15.0 

2.64 
1.60 

l'o.2 
17.6 

0.20 
1.00 

13.5 
15.6 

2.90 
1.00 

14.2 
17.2 

0.26 
1  0.89 

11.9 
15.1 

2.04 
1.21 

The  ditterence  m  comijosi nuu  ux  ji.i^-.. 
i.  not  only  noticeable  in  the  different  joints,  and  in  the  nodes 
and  internodes,  but  it  is  also  very  marked  between  the  different 
tissues  the  pith  and  the  fibro-vascular  threads  or  bundles.  The 
iuice  from  the  latter  is  frequently  forced  out  from  the  end 
of  the  cane  when  it  passes  through  the  rollers  of  the  mill  and 
analyses  show  it  to  be  ahnost  completely  deficient  m  sugar. 
This  phenomenon  has  been  very  clearly  explained  by  Dodson, 
who  has  shown  by  numerous  experiments  that  the  ouice  thus 
expressed  from  the  ends  of  the  cane  is  simply  a  solution  ol 
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mineral  matter  from  the  soil  on  its  way  through  the  vascular 
tubes  to  the  leaf.  ' '  Though  it  traverses  very  near  the  tissues  rich 
in  sugar,  it  contains  but  little  organic  matter  of  any  kind." 

VARIATIONS  IN  COMPOSITION  OF  JUICE  DUE  TO 
METHODS  OP  EXTRACTION. 
In  the  extraction  of  juice  from  sugar  cane  by  the  mill,  the 
amount  of  mechanical  impurities  introduced  into  the  juice  will 
vary  according  to  the  pressure  of  the  rollers.  Accordingly  we 
would  expect  juice  of  a  higher  purity  from  the  first  mill  or 
crusher  than  is  the  case  with  juice  from  the  last  mill.  That  this 
h  exactly  the  result  of  practical  experience  may  be,  seen  from 
the  following  series  of  experiments  made  at  Audubon  Park  in 
November,  1903: 

TABLE  XVI. 
Purple  Cane— Second  Year  Stubble. 

Extraction  first  mill   64.50% 

second  mill   5.50 

third  mill   2.13 


Total  extraction   72.13% 


First 
Mill. 

Second 
Mill. 

Third 
Mill. 

Brix  

15.36 
13.93 
1.54 
0.37 
0.18 
0.10 
0.14 
0.10 
84.07 
11.91 

14.60 
11.41 
1.29 
0.58 
0.50 
0.11 
0.15 
0.56 
78.15 
11.30 

14.60 
11.30 
1.23 
0.77 
0.58 
0.14 
0.12 
0.51 
77.29 
10.88 

Sucrose  

Glucose  

Ash  

Albuminoids  

Free  acid  

Combined  acid  

Gums... 

Coefficient  of  purity 

Glucose  ratio 

The  great  increase  in  the  ash,  albuminoids  and  gums  in 
the  juice  of  the  third  mill  is  especially  noteworthy,  the  co- 
efficient of  purity  showing  a  decrease  of  nearly  seven  units 
from  that  of  the  first  mill.  If  water  or  steam  be  employed  for 
saturation  in  connection  with  the  milling  the  percentages  of 
impurities  in  the  juice  will  be  still  further  increased  as  can  be 
seen  from  the  following  two  series  of  experiments  carried  out 
at  the  same  time  as  the  previous  one: 
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TABLE  XVII. 
Cold  water  saturation  (20  per  cent)-Pnrple  Cane-plant. 

.     ^   ^     ...    66.50% 

Extraction  first  null   ^^^^ 

"         second  mill   * 

third  mill  

,     ^.    76.83% 

Total  extraction  


Brix 
Sucrose 
Glucose 
Ash 

Albuminoids 
Free  acid 
Conibined  acid 

Gums  .- 

Coefficient  of  purity 
Glucose  ratio  


TABLE  XYIII= 

Steam  satnration-Pnrple  cane-first  year's  stubble. 

•n  ....  64.31% 

Extraction  first  miii   ^ 

"         second  mill  

' '         third  mill  :  ' 

.  76.83 

Total  extraction  


Brix 
Sucrose 
Glucose 

Ash  

Albuminoids 

Free  acid  

Combined  acid 

Gums  .•; 

Coefficient  of  purity 
Glucose  ratio 


Louisiana  Bulletin  No.  91. 


33 


In  the  experiment  with  steam  saturation  a  jet  of  steam 
is  introduced  through  the  turn  plates  between  the  rollers  of  the 
second  and  third  mills.  The  hot  steam  effected  a  coagulation 
of  the  albuminoids,  so  that  less  of  these  were  removed  than  in 
the  process  of  dry  extraction;  on  the  other  hand,  the  percentage 
of  gums  removed  from  the  cane  was  very  much  increased  with 
the  result  that  the  juice  obtained  by  steam  saturation  was 
\ery  difficult  to  clarify. 

A  considerable  difference  is  noticeable  in  the  composition 
of  juices  as  obtained  by  the  mill  and  by  the  diffusion  battery. 
The  following  comparative  experiments  made  by  Beeson  at 
Audubon  Park,  will  illustrate  this  very  clearly.  The  diffusion 
juice  owing  to  its  dilution  was  calculated  to  the  same  content  of 
solid  matter  as  the  mill  juice : 

TABLE  XIX. 


Juice. 

Total 
solids 

Sue. 

Glue. 

Solids 

not 
sugar. 

Coeff. 
purity. 

Glue, 
ratio. 

Ash. 

Albu- 
min- 
oids. 

Amids. 

Gums, 

acids, 
etc. 

0.96 
0.70 

Mill  

Diffusion  

14.9 
14.9 

11.9 
12.14 

1.40 
1.57 

1.60 
1.29 

80.0 
81.5 

11.8 
12.9 

0.41 
0.48 

0.071 
0.044 

0.060 
0.071 

It  will  be  noted  that  the  percentage  of  mechanical  impurities 
such  as  gums,  etc.,  is  much  higher  in  the  mill  juices.  The  hot 
water  used  in  diffusion  caused,  on  the  one  hand,  a  coagulation 
of  a  large  amount  of  albuminoid  matter,  which  was  held  back 
in  the  diffusion  chips,  but  on  the  other  effected  the  solution  of 
a  larger  amount  of  amids  and  mineral  matter.  Maxwell  has  aiso 
shown  (Bulletin  38,  Louisiana  Sugar  Experiment  Station)  that 
''diffusion  may  take  out,  particularly  at  high  temperatures,  mor.^ 
of  some  bodies  and  less  of  others  than  are  found  in  the  normal 
mill  juice." 

VI.    CLARIFICATION  OF  SUGAR  CANE  JUICE 

Cane  juice,  as  has  been  seen,  contains  in  addition  to  sucrose, 
varying  amounts  of  other  ingredients,  organic  and  inorganic, 
the  removal  of  which  constitutes  the  first  and  in  many  respects 
the  most  important  operation  of  the  sugar  house.  In  this 
process  of  clarification,  as  it  is  called,  certain  of  the  impuritios 
of  the  juice,  especially  those  of  a  mechanical  nature,  such  a^^  fat 
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and  wax,  fiber,  soil,  etc.,  may  be  eliminated  entirely.   Other  im- 
purities sucli  as  the  ash,  albuminoids,  acids,  and  gums  are  ovpn 
in  the  best  of  our  present  processes  only  partially  removed, 
while  other  undesirable  ingredients  such  as  the  reducing  sug.ar,s, 
and  amids  are  not  at  all  precipitated  by  the  ordinary  clarifying 
agents  employed.    The  work  of  clarification  affects  th?  com- 
position of  the  cane  juice  by  the  removal  of  certain  mgred-ems 
either  in  whole  or  in  part;  also  by  the  transformation  of  c-tam 
of  these  constituents  into  other  forms— the  sucrose  for  example 
may  be  partiaUy  inverted,  the  glucose  changed  into  acid  piod- 
vcts  or  the  amids  and  albuminoids  converted  into  substances 
of  a' different  character.   The  chemistry  of  the  various  processes 
of  clarification  is  therefore  exceedingly  complex  and  the  charac- 
ter of  the  changes  which  take  place  is  in  many  instances  v.n-y 
hard  to  follow  owing  to  our  imperfect  knowledge  of  many  of  the 

products  formed.  ^  „  „.:n 

In  our  present  study  of  the  processes  of  jlarifieal.on  we  .v.ll 
take  up  the  action  of  heat  alone  upon  juices  and  then  the 
action  of  lime,  both  alone  and  in  conjunction  -'t^'^^-lPj;^ 
d'oxide  Phosphoric  acid  and  carbonic  acid,  certain  specia 
processes  such  as  superheating  and  electric  clarification,  will 
also  be  briefly  discussed. 

Action  of  Heat  Alone  in  the  Claeifioation  of  Cane  Juices. 

Heat  alone  for  clarification  is  never  employed  in  the  su^.r 
house,  owing,  first,  to  the  imperfect  removal  of  --y  of  fte 
impurities  from  the  juice  and  more  ^^P^^^^l^^  J,  *^\f 
less  of  sucrose  from  inversion  by  the  organic  ^«ds.  In  the 
manufacture  of  cane  syrup,  however,  heat  is  often  the  only 
means  of  clarification  employed,  since  a  partial  jf 
"ucrose  for  this  purpose  may  be  even  desirable  to  prevent  crys- 

''""Tte  following  experiments  by  Agee  and  Hall 
fication  by  heat  were  performed  on  juices  of  ^he  striped  and 
1)  74  canos  The  juice  after  weighing  was  boiled  for  periods  of 
onl  and  two  hours.  After  cooling  the  juice  was  reweighed 
and  sufficient  water  added  to  make  up  for  the  loss  by  evap- 
oration.    The  juices  were  then  filtered  and  analyzed. 
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Total  Solids  

Sucrose  

Reducing  Sugars... 

Ash  

Albuminoids  

Amids  

Free  Acid  as  Malic... 

Gums,  etc.  

Coefficient  of  Purity 
•Glucose  Ratio  


Raw 

Boiled 

Boiled 

juice. 

one  hour. 

two  hours. 

13.82 

13.59 

13.59 

11.26 

11.12 

10.97 

1.34 

1.47 

1.61 

0.43 

.0.4i 

0.061 

0.02 

0.176 

0.165 

0.11 

0.10 

0.10 

0.44 

0.28 

81.47 

81.82 

80.72 

11.90 

13.22 

14.68 

D.74  Cane. 


Raw 
juice. 

Boiled 
one  hour. 

Boiled 
two  hours. 

Total  Solids  

15.93 
14.47 
0.34 
0.49 
0.078 
0.081 
0.08 
0.39 
90.83 
2.42 

15.48 
14.27 
0.51 

15.48 
14.14 
0.67 
0.45 
0.014 
0.085 
0.07 
0.05 
91.34 
4.74 

Sucrose  

Reducing  Sugars  

Ash  

Albuminoids  

Amid=!  

Free  Acid  as  Malic  

0.07 

Gums,  etc.  . 

Coefficient  of  Purity  . 

92.18 
3.57 

Glucose  Ratio.. 

The  experiments  show  that  simple  boiling  removed  0.23 
per  cent  of  impurities  in  the  juice  from  the  Striped  cane  and 
0.45  per  cent  from  that  of  the  D.74.  The  impurities  removed 
eonsisted  largely  of  gums  and  albuminoids  with  a  small  amount 
cf  acids  and  ash.  The  glucose  ratio  shows  a  steady  increase 
throughout  the  experiment,  showing  a  marked  inversion  of 
sucrose.  The  purities  show  a  decided  increase  at  first,  owing 
to  the  rapid  coagulation  of  the  albuminoids  and  gums  and  then 
a  gradual  falling  off  as  the  process  of  inversion  continues. 

In  discussing  the  various  clarifications  by  chemical  means, 
the  numerous  processes  have  for  convenience  of  description  been 
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divided  into  two  general  classes,  AlkaUne  Clarification  where  the 
SeTs  first  treated  with  milk  of  lime,  and  Aad  CUr^fic^Uon 
wh  e  he  3„ice  is  first  acidified  with  sulphurous  or  phosphonc 
Sd    In  a  properly  regulated  clarification  the  juice  is  of  course 
Trought  back  to  neutrality  before  boiling,  so  «;«^f;; 
classffication  refers  only  to  the  preliminary  treatment  of  the 
juice  and  not  to  its  condition  after  clarification. 

Alkaline  Clarifications. 


Alkaline  Clabipioation  with  Lime  Alone. 

Lime  has  been  used  from  the  very  earliest  times  for  the 
clariflcTtLn  of  cane  juices  and  for  cheapness,  availability  and 
!en  ral  excellence  no  other  clarifying  agent  has  been  found 
TaS  ir place.  The  first  action  of  lime  w^en  added  to  can. 
juice  consists  in  neutralizing  the  organic  acids.  I  ^eat  -  then 
aoDlied  no  inversion  of  sucrose  takes  place;  the  albumin  ot 
the  iuLTs  coagulated,  the  sulphates  and  phosphates  are  thro^ 
down  as  nsoluble  lime  salts,  and  the  bases,  iron  and  alumina, 
down  as  msom  ^^^^^  impurities  also  exerts  a 

r^nvf  of  the  lighter  bodies,  such  as  wax  and  tiber,  rising 
Sa:e  "it  forms  th;  blanket  or  scum,  and  tl.  ot^^aj 
comprising  more  of  the  heavier  substances,  dirt,  lime,  sulp 
etc    forms  the  settlings. 

■'  The  approximate  composition  of  the  scums  and  settlmgs 
can  be  seen  from  the  following  analyses  by  Beeson: 


Ash. 

Albuminoids. 

Fat,  wax,  fiber, 
acids,  gums,  etc. 

21.9 
23.7 

18.9 
15.6 

59.2 
60.7 
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An  excess  of  lime  in  clarification  is  to  be  avoided.  Any 
amount  beyond  what  is  required  for  the  neutralization  of  the 
acids  and  the  precipitation  of  impurities  exerts  a  destructive 
action  upon  other  constituents  of  the  juice.  The  reducing  sugars 
are  especially  attacked  being  converted  into  soluble  lime  com- 
pounds such  as  the  glucinate  of  lime,  the  dark  color  of  which 
injures  the  appearance  of  the  syrup  and  final  products.  These 
lime  salts  also  increase  the  viscosity  of  the  juice  thus  retarding 
the  work  of  evaporation.  The  removal  of  lime  from  these  salts 
by  mineral  acids  such  as  phosphoric  has  been  proposed,  but  this 
does  not  result  in  the  reformation  of  glucose.  Instead  the  glu- 
cinic  acid  is  liberated  and  remains  in  solution,  retaining  its  dark 
color  and  other  injurious  properties.  An  excess  of  lime  also 
acts  upon  certain  of  the  amids  converting  the  asp ar agin  into 
aspartic  acid  and  ammonia,  which  escaping  into  the  air  accounts 
for  the  smell  of  ammonia  occasionally  noticeable  around  clari- 
fiers.  The  excess  of  lime  may  also  act  upon  some  of  the  precipi  • 
t&ted  albuminoids  giving  rise  to  various  amido  and  fatty  acids 
with  the  liberation  of  some  ammonia.  The  glucinate  of  lime 
has  itself  an  action  similar  to  that  of  free  lime,  so  that  clarified 
juices  weakly  alkaline  to  begin  with  may  in  the  syrup  show  a 
slight  acidity  owing  to  the  formation  of  acid  products  during 
boiling. 

A  large  number  of  experiments  showing  the  action  of  heat 
and  different  amounts  of  lime  upon  cane  juice  were  carried 
out  at  Audubon  Park  in  1898.  The  following  examples  showing 
the  effects  of  an  acid,  a  neutral  and  an  alkaline  clarification  with 
lime;  are  cited.  The  samples  for  analysis  were  taken  from  the 
snme  clarifier  before  and  after  clarification.  All  results  were 
calculated  to  the  same  sucrose  content  for  comparison. 

Experiment  I. 

Juice  had  an  acidity  of  1.6  cubic  centimeters,  and  lime  added 
till  .55  cubic  centimeter  acidity  remained,  requiring  .0384  ounce 
cf  lime  per  gallon. 
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TABLE  XXL 
Mill  Juice. 

Acidity  in  cubic  centimeters   1-600 

Brix   14.610 

Sucrose   12.000 

Glucose   1-14^ 

Solids  not  sugar                                                     .  •  1.470 

Purity     82.130 

Glucose  ratio  ■  ••  •   ^-^^^ 

Proteids   -'^^^ 

Albuminoids  •  

Amids  096 

Alcoholic  precipitate.  •  •  •  -l^l 

Gums,  etc.........   ••••   '^^^ 

Ash  in  alcoholic  precipitate —     25.300 

Albuminoids  in  alcoholic  precipitate   35,430 

Clarified  Juice. 

Acidity  in  cubic  centimeters.   -550 

Brix   14-460 

Sucrose   12-000- 

Glucose   1-140 

Solids  not  sugar   1-^20 

Purity   82.980 

Glucose  ratio   ^-^00 

Proteids   -12^ 

Albuminoids   -029 

X    -A  .  .099 

Amids   ^ 

Alcoholic  precipitate  

n  .   048 

Gums,  etc  

Ash  in  alcoholic  precipitate   46.870 

Albuminoids  in  alcoholic  precipitate   8.190 

An  increase  in  purity  of  .85  was  caused  by  the  removal  of 
some  of  the  solids  not  sugar.  The  sucrose  and  glucose  were  not 
affected.  Of  the  impurities  28.4  per  cent  of  the  proteids,  con- 
sisting entirely  of  albuminoids,  were  removed,  the  amids  re- 
iriained  unchanged  and  35  per  cent  of  the  gums  were  removed. 

Experiment  IT. 

Neutral  clarification,  mill  juice  with  an  acidity  of  1.8  cubic 
centimeters,  lime  added  to  neutrality,  required  .068  ounce  of 
lime  to  one  gallon  of  juice. 
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TABLE  XXII. 
Mill  Juice. 

Acidity   1800 

^^i^    14.850 

Sucrose   12.000 

Glucose  ;   1  460 

Solids  not  sugar   1.390 

Purity                                                                      _  80.800 

GJucose  ratio   12.170 

Proteids  ..   138 

Albuminoids    069 

Amids  _  _  _  ^069  . 

Alcoholic  precipitate  212 

Gums,  etc   .071 

Ash  in  alcoholic  precipitate   33.540 

Albuminoids  in  alcoholic  precipitate   34.350 

Clarified  Juice. 

Acidity  000 

Brix  14.610 

Sucrose  .   12.000 

Glucose   1.450 

Solids  not  sugar   1.150 

Purity   82.130 

Glucose  ratio   12.090 

Proteids  086 

Albuminoids   ;  013 

Amids   073 

Alcoholic  precipitate  099 

Gums,  etc  058 

Ash  in  alcoholic  precipitate   29.090 

Albuminoids  in  alcoholic  precipitate   12.750 


An  increase  in  purity  of  1.33  is  noted.  The  glucose  is  not 
affected,  but  there  is  a  decrease  in  the  brix  and  solids  not  sugar; 
38  per  cent  of  the  proteids  are  removed  consisting  entirely  01 
albiiminoids,  the  amids  remaining  practically  the  same;  53  per 
cpnt  of.  the  alcoholic  precipitate  and  18  per  cent  of  the  gums 
are  also  removed. 
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j  '  Experiment  V. 

Juice  limed  to  3.3  cubic  centimeters  alkalinity,  the  acidity 
before  liming  being  1.9  cubic  centimeters,  .1953  ounce  of  lime- 
added  per  gallon  of  juice. 
;  TABLE  XXIII. 

i  '  Mill  Juice. 

Acidity   ■   1-90O 

A  Ikalinity   

Brix   14-280 

Sucrose   •  12-000 

Giucose    1-540 

So-lids  not  sugar  '''40 

Purity    84,030 

Glucose  ratio   12.530 

Proteids   

Albuminoids   

Amids   •  

Alcoholic  precipitate  1'^^  . 

Gums,  etc  •  

Ash  in  alcoholic  precipil -ite   36.820 

Albuminoids  in  alcoholic  precipitate   39.000 

Clarified  Juice. 

Acidity   

Alkalinity  •   ^-^^^ 

Brix   14.370 

Sucrose   12.000 

Glucose   1-21^ 

Solids  not  sugar   1-1^^ 

Purity   83.510 

Glucose  ratio   1^-^^^ 

Proteids   

017 

Albuminoids   

,    .-,    .067 

  212 

Alcoholic  precipitate  

Gums,  etc   • 

Ash  in  alcoholic  precipitate   ioa 

Albuminoids  in  alcoholic  precipitate   ^-l^^ 
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There  is  a  decrease  of  .52  in  the  purity  and  an  increase  of  .42 
in  the  solids  not  sugar,  a  destruction  of  21.4  per  cent  of  the  glu- 
ccse  and  a  corresponding  decrease  in  the  glucose  ratio.  The  in- 
crease of  56.8  per  cent  in  the  solids  not  sugar,  notwithstanding 
the  removal  of  37  per  cent  of  proteids,  shows  the  deleterious  re- 
sults of  excessive  liming. 

The  percentage  of  amids  remains  the  same,  but  this  does  not 
indicate  that  none  of  them  were  converted  to  organic  acids,  as 
strong  alkalinity  decomposes  the  albuminoids  into  amids  and 
ammonia,  and  the  amount  of  decomposed  albuminoids  in  this 
instance  formed  enough  amids  to  equal  those  decomposed  by  the 
lime.  The  gums  increase  137  per  cent,  while  the  alcoholic  precip- 
itate increases  23  per  cent.  The  large  increase  in  the  gums  is  due 
to  the  organic  acids  formed  by  the  action  of  the  excess  of  lime, 
and  the  comparatively  small  increase  in  the  alcoholic  precipitate 
13  due  largely  to  the  removal  of  the  albuminoids  from  the  juice ; 
the  albuminoids  in  the  alcoholic  precipitate  of  the  mill  juice 
-were  39  per  cent,  while  those  in  the  alcoholic  precipitate  of  the 
<5larified  juice  were  only  3.12  per  cent. 

These  experiments  show  conclusively  that  an  excess  of  lime 
de  composes  the  glucose  and  amids  to  a  considerable  extent  and 
forms  acids  of  a  gummy  character,  and  when  the  lime  is  largely 
in  excess,  the  amount  of  these  acids  formed  is  sufficient  to 
increase  the  gums  over  100  per  cent,  thus  more  than  doubling 
the  amount  of  the  most  objectionable  impurities  in  the  juice, 
and  at  the  same  time  darkening  it  by  their  presence.  Besides 
this,  which  of  itself  is  sufficient  to  condemn  liming  to  alkalinity, 
the  excess  of  lime  acting  upon  the  albuminoids  (which  are  largely 
removed  by  heat  alone,  though  aided  by  the  addition  of  lime) 
•converts  them  into  amids,  which  remain  in  the  juice,  and  further 
acting  on  these  amids,  decomposes  them  into  organic  acids  and 
ammonia.  The  results  of  both  these  actions  bring  back  into  solu- 
tion impurities  that  have  been  removed  and  are  decidedly  dis- 
astrous in  sugar  manufacture. 

By  leaving  the  juice  slightly  acid  there  was  no  addition  of 
impurities,  but  the  amount  removed  was  not  as  great  as  that 
in  the  neutral  clarification.  The  gums,  of  which  a  larger  quan- 
t;ity  is  removed  in  the  acid  clarification  given  here  than  in  the 
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neutral  clarification,  were  undoubtedly  those  obtained  from  the 
cane  by  light  pressure  as  in  the  neutral  clarification,  lime  not  act- 
ing on  these  as  strongly  as  on  those  removed  by  increasing  the 
pressure. 

The  best  method  to  clarify  with  lime  alone  is  to  add  lime 
either  to  neutrality  or  slight  acidity. 

The  method  of  clarification  has  necessarily  a  great  deal  to 
do  with  the  composition  of  the  after-products.  An  experiment 
made  at  Audubon  Park  in  1904,  where  lime  only  was  used  for 
clarification,  showed  the  results  tabulated  in  Table  XXIV. 

The  work  confirms  the  results  previously  reported.  Ten 
per  cent  of  the  mineral  matter  of  the  juice  is  removed.  The 
clarified  juice  and  syrup  show  a  marked  acidity,  notwithstanding^ 
that  the  raw  juice  was  previously  neutralized;  this  is  undoubt- 
edly due  to  the  formation  of  acid  decomposition  products  of  the 
albuminoids,  a  supposition  borne  out  by  the  increase  of  the 
amids.  This  decomposition  of  albuminoids  and  increase  in  amids. 
goes  on  continuously  through  the  whole  process  of  evaporation 
and  boiling,  the  ratio  of  albuminoids  to  amids  being  one  to  three 
in  the  syrup,  one  to  four  in  the  first  molasses  and  one  to  five  in 
the  second  molasses.  The  formation  of  amids,  etc.,  is  even  more 
marked  than  is  indicated  by  this  increase  in  ratio  for  there  is  a 
considerable  loss  of  nitrogen  especially  in  the  last  stage  of  the 
process.  In  a  number  of  experiments  from  both  alkaline  and 
acid  clarification  it  was  found  that  in  boiling  the  second  molasses, 
to  masse  cuite  there  was  a  loss  of  15  per  cent  of  the  total  nitro- 
gen. It  was  not  determined  in  just  what  form  this  nitrogen 
escaped.  It  may  have  been  in  the  form  of  ammonia  or  perhaps; 
even  in  the  form  of  gaseous  nitrogen. 

Alkaline  Clarification  With  Lime  and  Phosphoric  Acid. 

In  the  following  experiment  performed  at  Audubon  Park 
in  1904,  the  juice  was  treated  with  a  slight  excess  of  lime  an  J 
then  after  heating  and  skimming  the  greater  part  oi  the  excess 
of  lime  was  removed  with  phosphoric  acid : 
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The  excess  of  lime  resulted  in  a  destruction  of  over  15 
per  cent  reducing  sugars  with  a  corresponding  increase  in  the 
percentage  of  gums  and  combined  acids.  The  action  of  lime 
seems  to  have  continued  as  long  as  the  products  of  the  juice 
were  worked  in  the  sugar  house,  as  it  will  be  noted  ihat  tliere 
is  a  marked  falling  off  in  the  glucose  ratio  with  each  b-iling. 

The  concentration  of  mineral  matter  in  the  final  products 
resulted  in  the  precipitation  of  much  calcium  phosphate,  causing 
a  marked,  turbidity  in  the  final  molasses,  and  giving  rise  to  a 
large  amount  of  insoluble  mineral  matter  in  the  tV-ird  sugars 
(not  reported  in  the  table). 

The  excess  of  lime  resulted  in  the  destruction  oP  a  larger 
amount  of  albuminoids  than  in  the  preceding  experiment  with  a 
corresponding  increase  in  the  albuminoid-amid  ratio  bet'.vev^n  the 
syrup  and  final  molasses. 

A  striking  fact  in  connection  with  this  and  the  other  r  Ibri- 
fication  experiments,  is  the  change  which  takes  place  in  the 
ratio  of  dextrose  to  levulose  during  the  process  of  manufacture. 
The  dextrose  which  was  in  excess  in  the  raw  juice  is  practice  uy 
equal  to  the  le^nilose  percentage  in  the  first  molasses,  but  in  the 
second  masse  cuite  resulting  from  this  same  molasses  the  iex- 
trose  is  much  lower  than  the  levulose  and  this  difference  is  e^en 
more  pronounced  in  the  final  molasses. 

It  must  of  course  be  remarked  that  our  methods  of  esti- 
laating  dextrose  and  levulose  in  such  a  complex  medium  as 
molasses  fall  considerably  short  of  perfection;  nevertheless  the 
results  plainly  indicate  a  greater  preponderance  of  levorotatory 
substances  in  the  last  sugar  house  products,  showing  either  a 
formation  of  new  left-rotating  substances,  or  a  transformation 
of  a  part  of  the  dextrose  into  bodies  which  polarize  less  to  the 
right.  The  latter  alternative  is  extremely  probable  for  it  is 
a'^well  known  fact  that  the  various  reducing  sugars,  dextrose, 
l-vulose,  and  mannose  are  readily  convertible  into  one  another 
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by  the  action  of  lime  and  many  of  its  compounds.  Such  a 
reaction  is  in  fact  very  marked  in  an  alkaline  clarification  of  cane 
juice,  as  by  carbonation,  and  as  a  consequence  the  molasses  from 
such  juice,  as  Pellet  has  shown,  contains  reducing  sugars  whicli 
were  not  originally  present,  such  as  mannose  and  glucose. 

The  extreme  sensitiveness  of  dextrose  and  levulose  to 
molecular  changes  in  the  presence  of  the  merest  trace  of  alkali 
may  be  nicely  shown  by  boiling  a  solution  of  either  sugar  in  a 
glass  flask  for  several  hours.  The  alkali  dissolved  from  the  glass 
is  sufficient  to  effect  the  transformation  of  a  considerable  amount 
of  one  sugar  into  the  other.  Experiments  upon  the  transmuta- 
tion of  sugars  usually  show  a  more  rapid  tendency  upon  the  part 
of  dextrose  to  pass  into  levulose  than  the  reverse,  and  the  excess 
of  levulose  in  low  grade  cane  products  may  be  satisfactorily  ex- 
plained upon  this  assumption. 

Alkaline  Clarification  v^ith  Lime  and  Sulphurous  Acid. 

In  this  experiment,  the  juice,  after  liming  to  1  cc.  alkalinity, 
was  heated  and  skimmed;  it  was  then  brought  back  with  suV 
phurous  acid  to  .2  cc.  acidity.  The  remainder  of  the  process  of 
clarification  being  conducted  in  the  usual  way. 

As  in  the  previous  experiments,  when  an  excess  of  lime  was 
used,  we  note  a  falling  off  in  the  glucose  content  of  the  clarified 
juice  and  an  increase  in  the  combined  acids  and  gums.  The  in- 
crease in  glucose  ratio  of  the  syrup  and  continued  decrease  in 
purity  indicate  a  slight  inversion  during  boiling. 
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Alkaline  Clarification  with  Lime  and  Carbonic  Acid. 

Carbonation,  as  alkaline  clarification  with  lime  and  car- 
bonic acid  is  termed,  has  been  applied  to  the  manufactiiro  of 
sugar  from  beets  with  much  success,  and  to  a  limited  extent 
with  sugar  canes  from  tropical  countries  where  the  glucose  con- 
tent of  the  juice  is  very  small. 

The  comparative  immaturity  of  our  sugar  canes  in  Louisi- 
ana, and  their  correspondingly  high  glucose  content,  has,  as  w^s 
previously  shown,  not  permitted  the  economical  use  of  large 
quantities  of  lime  at  the  temperatures  ordinarily  employed. 

To  this  end,  a  reduction  of  the  temperature  and  a  large 
Increase  in  the  amount  of  lime  was  employed.  The  excess  of  lime 
was  removed  by  carbonic  acid,  sulphurous  acid  or  phosphoric 
acid  in  various  manners. 

The  following  tables  give  the  methods  of  conducting  the 
experiments  and  their  results.  In  all  of  these  the  results  were 
calculated  to  a  basis  of  12  per  cent  of  sucrose  for  uniformity  in 
comparison : 
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TABLE 


CARBON  AT  ATION 
EXPERIMENT 


CLARIFIER  NO.  6- 
Mill  juice  

Juice  limed  and  heated 
to  60-68"  C  

Juice  limed  as  in  No. 
2  cart)onic  acid 
passed  in,  then  heat- 
ed to  90*  C.  and  fil- 
tered   

Juice  treated  as  above, 
then  phosphoric  acid 
added  to  acidity  

CLARIFIER  No.  7- 
Mill  juice  


Juice  limed  and  heated 
to  56' C.  then  filtered 

Juice  limed  as  above, 
carbonic  acid  passed 
in,  heated  to  90'  C. 
and  filtered  

Final  clarification  of 
No.  7  


CLARIFIER  NO.  8- 
Mill  juice  


Limed,  carbonated  and 
filtered  Clarifier  No. 
8  Lime  equivalent  to 
0.75  <h  of  weight  of 
cane  added  

Clarified  Juice.  Clarifier 
No.  8  — Second  car- 
bonatation  

Syrup  of  carbonatation 
Experiments  diluted 
and  reclarified  with 
phosphoric  acid- 
phosphoric  acid  add- 
ed to  2.2  cc.  acidity 
and  limed  

Mill  juice  

Limed  juice  

Limed  juice  after  car- 
bonatation   

Juice  decanted,  boiled 
and  skimmed  
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XXYI. 


Total  Proteids 

Albuminoids 

Amids 

Ash 

Lime 

Alcoholic  Precipi- 
tate 

Albuminoids  in 
Alcoholic  Pre- 
cipitate 

Ash  in  Alcoholic 
Precipitate 

Lime  in  Alcoholic 
Precipitate 

Gums,  etc. 

Phosphoric  Acid 
in  Alcoholic 
Precipitate 

Phosphoric  Acid 
in  Juioe 

Sulphurous  Acid 

< 
o 

B- 
a. 

3- 

.2690 

.1356 

.1334 

.3610 

.0300 

.4940 

.1340 

.1170 

.0170 

.2430 

.1673 

.0356 

.1217 

.7700 

.4730 

1.3570 

.0560 

.4950 

.1560 

.8060 

.1293 

.0350 

.0943 

.5200 

.2520 

.5250 

.0504 

.1930 

.1360 

.2816 

.1902 

.0310 

.1592 

.4970 

.2230 

.3337 

.0275 

.1736 

.0947 

.1336 

.2905 

.1485 

.1420 

.3680 

.0420 

.3906 

.1350 

.1138 

.0156 

.1418 

.1669 

.0639 

.1030 

1.7350 

1.1110 

2.0402 

.0785 

.8037 

.5661 

1.1580 

.1328 

.0247 

.1081 

.6190 

.3510 

.5283 

.0250 

.1974 

.1381 

.3059 

.1356 

.0192 

.1164 

.6080 

.3340 

.4028 

.0213 

.1265 

.1021 

.2550 

.2634 

.1491 

.1143 

.4960 

.0290 

.4524 

.1311 

.1205 

.0116 

.2008 

.1431 

.0318 

.1113 

.5090 

'.2500 

.5595 

.0153 

.2319 

.1729 

.3123 

.1175 

.0241 

.0934 

.5530 

.2430 

.3540 

.0180 

.1290 

.0750 

.2070 

.1694 

.0239 

.1355 

.6470 

.2960 

.3718 

.0254 

.1376 

.2088 

.3579 

.1845 

.1734 

.4610 

.0910 

.5122 

.1300 

.0715 

.0910 
.2619 

.3107 

.3318 

.0428 

.1890 

.7360 

.3830 

.8337 

.0408 

.3515 

.4914 

.2330 

.0430 

.1900 

.0437 

.0410 

.2755 

.0154 

.0701 

.0520 

.1900 

.1943 

.0428 

.1515 

.4810 

.0790 

.2346 

.0162 

.0510 

.0372 

.1676 
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TABLE  XXVI. 


CARBONATATION 
EXPERIMENT 


CLARIFIER  NO.  8— 

Continued. 

Syrup  from  decanted 
juice,  boiled  and 
skimmed  


Mill  juice  

Limed  juice  before 
heating.  Alkalinity 
with  precipitate 
24.0  cc.  Without  pre- 
cipitate 21.4  cc  


Juice  of  No.  21  carbon- 
ated in  excess  of  lime 

Juice  of  No.  21  carbon- 
ated to  2  cc.  alka- 
linity, heated  to  85'  C, 
filtered  and  juice  was 
found  to  be  .5  cc .  acid 

Juice  of  No.  21  sul- 
phured to  .5  cc,  alka- 
linity, heated  to85*C, 
filtered  and  sulphured 
till  slightly  acid,  heat- 
ed to  boiling  and  fil- 
tered  


Mill  juice  

Juice  limed  to  22.1  cc. 
alkalinity  and  heated 
and  heated  to  30*  C. 

Juice  limed  to  22.1  cc 
alkalinity  and  heated 
to  40*  C  


Juice  limed  to  22.1  cc. 
alkalinity  and  heated 
to  50'  C  

Juice  limed  to  22.1  cc. 
alkalinity  and  heated 
to  60*  C  

Juice  limed  to  22.1  cc. 
alkalinity  and  heated 
to  70*  C  

Mill  juice  


Juice  boiled  with  set- 
tlings   18 


20 


Limed  juice  heated  to 
56*  C   21 


Phosphoric  acid  added 
to  juice  heated  to 
56*  C.  to  0.2  cc.  acidity 
before  heating  


22 


23 


25 


4)  >-. 


28 


29 


30 


32 


(D  a 
O 


0.35 

0.55 
1.40 


21.50 
16.10 


0.10 
0.35 


0.50 


0.50 
1.20 


16.78 
15.92 


17.48 
17.48 


15.55 


15.5 


16.36 


12.00 


15.19  12.00 


16.52 
17.04 


12.00 
12.00 


15.02  12.00 


16.20  15.57  12.00 


16. 
15.90 


15.54 


15.56 
15.61 


19.80  17.28  15.58 


18.80 


1.45 


17.29 


17.39 


15.53 


15.5: 


17.22  15.84 
16.72  16.57 


12.00 


12.00 
12.00 


12.00 


12.00  2.05 


1 

0.90 


1.55 
1.63 


1.91 

2.45 
I. 


12.00  1.64 


12.00 


12.00 


12.00 
12.00 


o 


1.49 


1.07 


0.70 
2.42 


4.58 


2.00 
2.57 


3.60 


0.60  4. 
1.98  1. 


75.19 

71.52 
75.38 


77.1 
74.07 


73.71 


71.35 
75.47 


69.45 


3.65  69.40 


17.08 

19.42 
18.58 


18.42 
7.50 


12.92 
13.58 


3.90 


4.00 


4.52 
2.15 


).01 


70.30 


5.00 
16.50 


14.08 


12.42 

8.92 

5.83 
I  20.17 
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— Continued. 


Total  Proteids 

Albuminoids 

1 
< 

Ash 

Lime 

Alcoholic  Precipi- 
tate 

Albuminoids  in 
Alcoholic  Pre- 
cipitate 

Ash  in  Alcoholic 
Precipitate 

Lime  in  Alcoholic 
Precipitate 

Gums,  etc. 

Phosphoric  Acid 
in  Alcoholic 
Precipitate 

Phosphoric  Acid 
in  Juice 

Sulphurous  Acid 

Sulphuric  Acid 

.2241 

.0388 

.1853 

.4980 

.0910 

.2556 

.0160 

.0546 

.0381 

.1894 

.2159 

.0412 

.1747 

.4880 

.0850 

.2775 

.0103 

.0435 

.0329 

.2237 

.2710 

.1127 

.1583 

.3726 

.0379 

.2526 

.1105 

.6310 

.0113 

.0790 

.0077 

.0404 

1 

.2254 

.0792 

.1462 

1.6584 

.8744 

2.4904 

.0712 

.6752 

.6146 
.6109 

1.7440 

.1774 

.0596 

.1178 

1.6977 

.8895 

2.7269 

.0695 

.6830 

1.9744 

.1406 

.0390 

.1167 

.5909 

.1990 

.0945 

.0348 

.0323 

.0162 

.0274 

.1120 

.1603 

.0336 

.1267 

.6588 

.1980 

.2076 

.0204 

.0540 

.0442 

.1332 

.0246 

.1613 

.0374 

.  1239 

.6580 

.2390 

.2730 

.0291 

.0741 
.0688 

.0638 

.1698 

.1521 

.0115 

1406 

.7242 

.3024 

.2424 

.0188 

.0552 

.1548 

.0031 

.0092 

.0768 

1536 

.2318 

.1168 

.1150 

.2751 

.0339 

.1528 

.0953 

.0429 

.0124 

.0136 

.1930 

.0745 

.1185 

.9200 

.7293 

1.9300 

.0705 

.5374 

.4420 

1.3221 

.1595 

.0614 

.0981 

.8722 

.7053 

2.1394 

.0511 

.6138 

.4229 

1.4745 

.1738 

.0668 

1070 

.9200 

.7293 

2.0039 

.0449 

.6552 

.5475 

1.3038 

.1515 

.0539 

.0976 

.9138 

.7156 

1.7661 

.0539 

.5197 

.3809 

1.1915 

.1601 

.0555 

.1046 

1.1288 

.7088 

1.4776 

.0556 

.4628 

.4040 

.9592 

.2275 

.1151 

.1124 

.2557 

.0185 

.2457 

.0510 

.0412 

.0036 

.1535 
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TABLE  XXVI. 


CARBON  AT  ATION 
EXPERIMENT 


CLARIFIER  No.  8— 

Continued. 

Juice  limed  to  20  ce. 
alkalinity  and  heated 
to40'  C  

Juice  limed  to  20  cc. 
alkalinity  and  heated 
to  45*  C  

Juice  limed  to  20  cc. 
ilkaliniiv  and  heated 
to  50'  C  

Juice  limed  to  20  cc. 
alkalinity  and  heated 
to  55*  0  

Mill  juice  

Juice  sulphured  to 
7.3  cc.  acidity  and 
limed  to  .05  cc.  alka- 
linity  

Juice  limed  to  10.5  cc. 
alkalinity,  heated  to 
45*  C.  and  sulphured 
to  0.4  cc.  alkalinity . . . 

Juice  limed  to  10.5  cc. 
alkalinity,  heated  to 
45*  C.  and  phosphoric 
acid  added  

Juice  limed  to  10.5  cc. 
alkalinity,  heated  to 
45*  C,  carbonated  and 
filtered,  then  heated 
to  95'  C  


33 


34 


35 


39 


40 


O 


2.30 


16.40 


16.; 


17.40 


0.05 


0.40 


0.40 


17.94 


17.85 


18.27 
21.62 


20.92 


19.46 


0.35  20.20 


16.40 


16.11 


15.60 


16.49 
21.09 


20.24 


18.37 


18.! 


12.00 

12.00 

12.00 

12.00 
12.00 

12.00 

12.00 

12.00 


18.78  12.00 


1 

1.75 

1.63 

1.43 
5.09 

4.59 

3.84 

3.84 

3.78 


4.06 


4.13 


4.84 
4.53 


4.33 


3.62 


4.42 


66.95 


67.23 


67.57 


65.68 
55.50 


57.37 


61.24 


61.66 


59.41 


15.67 
14.58 

13.58 

11.75 
42.42 

38  25 

32.00 

32.  oa 

31.50 
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-Continued. 


Am 


,1710 


.1725 
.4000 


.0704 


.0752 


.0640 


.0735 
.2165 


.1211 


.3279 


.0893 


.0997 


.1182 


.0725 


,1070 


,1835 


.2623 


.2779 


.2486 


1.7595 


.9373 


1.0090 


.5090 


.6280 


.5095 


.4875 


.4949 


1.1662 


.9166 


1230 


1019 


.0841 


o 
o 


2.1348 


2.7227 


2.6797 
1.2 

.8170 


.7670 


.5530 


.7295 


p. 

< 


.0720 


.0752 


.0635 


.0735 
.1024 


0750 


.0610 


.0218 


.0526 


o 

<^ 

< 


.7128 


.7015 


.7200 
.1483 


.1800 


.0994 


.0841 


o 

o  <v 


.6288 


.5853 


.5880 


.5101 
.0214 


.0670 


.0574 


.0447 


1.3500 


1.9465 


.9855 


.5620 


.6175 


.4318 


.'2 

C  O  cS 

11:1 


o  o 
0^ 
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On  examining  the  above  tables,  it  will  be  noted  that  there 
are  several  stages  in  each  clarification  showing  the  action  of 
the  clarifying  agents  at  these  points.  Numbers  1  to  4,  inclusive, 
v^^hich  are  the  results  of  liming  strongly  and  single  carbonating, 
show  the  action  of  the  excess  of  lime.  Carbonic  acid  precipitates 
the  lime  in  No.  3,  while  No.  4  is  the  result  of  the  substitution  of 
phosphoric  acid  for  carbonic  acid.  From  an  ordinary  analysis  in- 
cluding total  solids,  sucrose  and  glucose,  all  results  show  marked 
improvement  over  the  mill  juice.  It  is  noted,  however,  that  in 
all  except  the  phosphoric  acid  clarification,  there  is  an  excess  of 
gums,  etc.,  in  the  clarified  over  the  raw  juice.  In  the  phosphoric 
acid  clarification  where  nearly  fifty  per  cent  of  the  gums  of  the 
mill  juice  are  removed,  a  large  amount  of  combined  lime  remains, 
w^hich  was  found  to  prevent  the  concentration  of  the  juice  in  the 
vacuum  pan.  Examining  5  to  8,  embracing  one  clarification  with 
double  carbonating  to  remove  the  excess  of  lime,  an  improvement 
over  the  limed  juice  as  in  the  preceding  single  carbonation  is 
noted,  but  even  the  final  clarification  shows  these  juices  to  contain 
more  impurities  than  are  in  the  mill  juice. 

Here,  during  the  time  the  lime  was  in  large  excess,  the  tem- 
perat^^re  was  not  above  68°  Centigrade.  Notwithstanding  this 
fact,  the  injury  was  due  to  the  action  of  this  excess  of  liine  "ii  rlio 
glucose.  This  is  shown  by  the  destruction  of  glucose  and  the 
large  increase  in  the  amount  of  gums.  The  same  deleterious 
results  are  noted  throughout  the  tables,  the  excess  of  lime  so 
injuring  the  character  of  the  juice  that  it  could  not  by  any 
practical  means  be  brought  into  such  a  condition  as  to  render 
it  fit  for  manufacturing  purposes. 

Further  examination  of  the  tables,  Nos.  19  to  25,  inclusive, 
shows  a  combination  of  the  uses  of  lime,  sulphur,  phosphoric 
and  carbonic  acids  in  an  attempt  to  overcome,  it  possibl(\  the 
evil  of  the  action  of  the  lime  at  low  temperatures.  A  close 
perusal  of  the  rf^sults  will  show  that  while  these  agents  removed 
a  considerable  quantity  of  impurities,  in  no  instance  was  even 
the  purity  increased.  The  glucose  shows  considerable  variation. 
The  result  of  heating  the  alkaline  juice  and  the  quantity  of  lime 
remaining  is  evidence  that  the  lime  combined  with  organic  acids. 
This  is  fully  shown  by  the  larffc  increase  in  the  amount  of  gums, 
acids,  etc.,  as  well  as  by  the  fact  that  the  clarified  juices  are  only 
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slightly  acid  and  this  acidity  is  not  sufficiently  great  to  account 
for  the  large  quantity  of  organic  acids  remaining  in  solution. 
Phosphoric  acid,  No.  22,  gave  the  best  clarification,  and  the 
clarified  juice  is  left  nearly  neutral  (0.1  cubic  centimeter  acid), 
but  in  this  the  unusually  large  amount  of  lime  remaining  in 
solution  combined  with  organic  acids,  hinders  evaporation  and 
crystallization. 

Numbers  26  to  31,  inclusive,  give  the  mill  juice  compared 
with  the  juice  limed  cold  to  22.1  cubic  centimeter-^  alk-ilinily, 
then  heated  at  ranges  of  10°  Centigrade,  starting  at  30°  Centi- 
grade and  ending  at  70°  Centigrade.  The  alkalinity  decreases  as 
the  temperature  increases.  The  purity  of  all  clarifications  is 
considerably  reduced  when  determined  by  the  Brix,  but  the  true 
purity  determined  by  the  actual  total  solids  varies  very  little 
from  that  of  the  mill  juice.  The  glucose  decreases  with  the 
elevation  of  the  temperature,  and  the  solids  not  sugar  increase. 
The  albuminoids  decrease,  being  broken  up  in  the  40°,  50°,  60° 
and  70°  Centigrade  clarifications  into  amids  which  by  the  strong 
alkalinity  and  high  temperature  are  partially  converted  into 
ammonia  and  amido  acids ;  the  total  amids,  however,  remain  the 
same.  The  ash  shows  very  little  fluctuation,  as  does  the  lime  re- 
maining in  solution.  The  gums  increase  in  quantity  up  to  40° 
Centigrade,  then  decrease  from  the  maximum  as  the  temperature 
is  raised,  as  the  action  of  the  increasing  temperature  changes 
their  composition. 

Taking  the  comparison  as  a  whole,  the  alkalinity  was  less 
injurious  at  30°  to  40°  Centigrade  than  at  the  other  tempera- 
tures. At  this  point  its  action  on  the  glucose  and  amids  is  the 
least  destructive  and  it  forms  the  smallest  amount  of  salts  of 
organic  acids,  which  are  more  objectionable  than  the  original 
compounds. 

Numbers  32  to  36  compare  the  same  clarification  with  a 
lyrge  quantity  of  lime  alone  (20  cubic  centimeters  alkalinity),  at 
ranges  of  5°  in  temperature  for  the  clarification. 
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Comparing  these,  it  will  be  noticed  that  No.  33  gave  the 
best  results  and  the  temperature  here  was  40°  Centigrade,  con- 
firming previous  results,  where  30°  to  40°  was  found  most  bene* 
ficial.  Numbers  37  to  41,  inclusive,  are  clarifications  of  a  fer- 
mented juice  by  treating  with  sulphur  followed  by  liming  to 
practical  neutrality.  The  lime  was  followed  by  sulphur  in  No. 
39,  by  phosphoric  acid  in  No.  40,  and  by  carbonic  acid  in  No. 
41.  Here  in  No.  40  it  is  seen  that  phosphoric  acid,  followed  by 
sulphurous  acid,  gives  the  best  clarification,  but  in  none  of  these 
clarifications  can  any  marked  improvement  in  the  clarified  juice 
be  noted,  while  the  large  amount  of  lime  remaining  in  solution 
ic  very  objectionable. 

None  of  these  strongly  alkaline  clarifications  at  low  tem- 
peratures were  found  as  beneficial  as  the  methods  at  present 
adopted  in  the  sugar  houses.  The  excess  of  lime,  except  where 
heat  was  only  30°  to  40°  Centigrade  (and  unfortunately  this 
clarification  was  not  completed),  in  every  instance  attacked  the 
glucose  strongly,  and  the  products  formed  were  very  injurious. 
Where  concentration  was  attempted  it  was  found  to  darken  the 
juice  considerably,  while  in  attempting  to  evaporate  to  masse 
euite  the  lime  salts  coated  the  coils  and  so  retarded  the  circulation 
of  heat  that  evaporation  beyond  a  thick  syrup  was  impossible. 

Noting  the  injuries  caused  by  the  use  of  lime  in  large  quan- 
tities, even  at  low  temperatures,  and  the  inefficiency  of  either 
carbonic,  sulphurous  or  phosphoric  acids  in  correcting  these  in- 
juries, it  was  thought  that  by  using  a  smaller  excess  of  lime  more 
satisfactory  results  could  be  obtained. 

The  following  table  shows  the  result  of  the  sulphur  and 
lime  clarifications,  the  juice  while  alkaline  being  heated  to  55° 
Centigrade,  instead  of  99°,  as  in  ordinary  clarifications: 


Louisiana  Bulletin  No.  91. 


'smno 

.0774 
.2911 

.1381 

.0126 
.1592 

.0552 

-ajjj  {Olio  01 Y  ^1  ^sv 

.1105 
.2328 

.0992 

-TdT09Jti  [oqootv 
UT  spTommnqiv 

.1488 
.0356 

.0197 

o^uilTdToaJti  ior[ooiv 

.3367 
.5595 

.2570 

(^O  S) 
pioy  OTanqdins 

lost 

(^O  S) 
ppv  snojtixidins 

aniiT: 

^                 CD  05 
«D  05 

O                 ^  '-J 

^SY 

^  s 

in  CD 

spiinv 

.2382 
.2117 

.2022 

spiouininqiv 

.I62I 
.  0564 

.0472 

spiaiojti  T'B'JOjj 

.4006 
.2681 

.2494 

16.67 
18.33 

17.08 

K%uu^  JO  au9Toroaoo 

71.22 
72.63 

73.04 

2.58 
2.32 

2.38 

9soon[9 

2.00 
2.20 

2.05 

asojons 

12.00 
12.00 

12.00 

spiTos  l-Q-xajj 

15.91 
16.35 

15.86 

xiag 

16,58 
16.52 

16.43 

;        °:  : 
i  ! 

,i£(lipTOV 

1.45 

1.05 

V  c3 

Sa'^ 

Limed  Juice,  Clarifler  No, 
51— Sulphured  to  acidity 
and  clarified.  During 
sulphuring  the  tempera- 
ture rose  to  78'  C  
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These  results  show  that  even  at  this  low  temperature,  with 
lime  in  excess  (2.9  cubic  centimeters  alkalinity),  the  glucose  was. 
not  attacked  as  in  the  clarifications  where  higher  temperature 
was  employed.  The  purity  increased  1.41  per  cent  by  Brix,  and 
to  a  larger  extent  by  the  actual  solids.  The  amids,  however,  were 
attacked  and  the  gums  largely  increased  over  those  in  the  mill 
juice.  The  sulphuring  of  this  juice  to  acidity  (1.05  cubic  centi- 
meters), while  removing  a  considerable  quantity  of  the  impur- 
ities, did  not  give  as  pure  a  juice  as  that  started  with,  and  this^ 
method  of  clarification  must  therefore  be  condemned. 

The  results  of  the  substitution  of  phosphoric  acid  for  sul- 
phurous acid,  then  varying  the  alkalinity  and  the  amount  of 
phosphoric  acid  added,  are  given  in  Table  XXYIII. 

On  examining  Table  XXVIII  it  was  found  that  phosphoric 
acid  proved  to  be  very  beneficial  in  its  results.  The  final  clari- 
fications, both  when  phosphoric  acid  was  added  to  slight  acidity 
and  when  the  juice  was  left  slightly  alkaline,  showed  very  goocT 
r(  suits. 

The  action  of  lime  alone  at  the  temperature  of  55°  to  57^ 
Centigrade  shows  the  same  effects  as  those  found  in  all  stronglj^ 
alkaline  clarifications.  The  glucose  is  attacked,  srums,  etc.,  are 
increased,  and  the  ash  and  lime  which  remain  in  the  juice  are 
also  increased.  The  action  of  phosphoric  acid  on  thi^  partiall}^ 
clarified  juice  is  very  beneficial.  Without  the  application  of  heat 
it  gives  a  large  increase  in  purity,  restoring  the  glucose  to  nearly 
its  original  percentage.  It  further  removes  the  albuminoids  and 
largely  removes  the  gums,  the  amount  of  gums  remaining  in  this 
juice  being  considerably  less  than  in  the  mill  juice.  Continuing 
^^ith  this  clarification  b}^  heating  No.  3  until  the  conditions  of 
normal  clarification  are  reached,  the  benefit  of  the  phosphoric 
acid  is  still  maintained,  though  a  very  small  amount  of  ash. 
gums,  etc.,  is  brought  into  solution.  The  purity  is  apparently 
lowered,  but  if  the  true  total  solids  be  examined,  it  is  increased. 
No.  5  is  the  clarified  product  from  the  same  mill  juice;  in  which 
phosphoric  acid  has  been  added  in  quantity  not  sufficient  to 
neutralize  the  lime.  The  excess  in  the  previous  clarification  was 
only  a  trace  (.05  cubic  centimeter  acidity).  Here  the  clarified 
juice  was  left  slightly  alkaline,  t^ie  alkalinity  being  .1  cubic  centi- 
meter. Tn  this  clarification  the  olncose  was  not  attacked  to  an 
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appreciable  extent,  while  the  purity  was  raised  to  about  the  same 
as  that  in  the  acid  clarification  (No.  4).  The  gums  were  removed 
in  greater  amount,  the  total  alcoholic  precipitate  being  less  than 
the  gums  which  reraained  in  the  alkaline  clarification.  The  gums, 
etc.,  are  almost  all  removed  from  the  clarified  juice  (No.  5),  only 
^0042  per  cent  remaining. 

This  shows  that  by  employing  a  low  temperature  with  a 
moderate  amount  of  lime,  as  compared  to  carbonatation,  or  a 
large  excess  as  compared  with  normal  clarifications,  then  re- 
:rnoving  this  excess  by  phosphoric  acid,  a  very  large  part  of  the 
impurities  are  removed  and  the  results  are  beneficial. 

Acid  Clarification. 
In  the  previously  discussed  chemical  clarifications,  the  juices 
-were  treated  with  lime  to  the  points  of  neutrality  or  alkalinity 
before  beginning  the  removal  of  impurities.  We  will  now  take 
Tip  a  series  of  clarifications  of  an  exactly  opposite  type,  where 
the  juice  is  first  acidified  with  either  phosphoric  or  sulphurous 
acids. 

The  great  danger  of  an  alkaline  clarification  consists  in  the 
-fc  rmation  of  gums  and  other  melassegenic  products.  An  equally 
great  risk — that  of  the  inversion  of  sucrose — is  incurred  in  an 
improperly  conducted  acid  clarification.  The  beautiful  clarifica- 
i:ion  which  a  liberal  use  of  phosphoric  or  sulphurous  acids  effect 
is  well  known  to  every  sugar  maker.  Bright,  limpid  juices  are 
obtained  which  are  free  from  gums  and  which  can  be  evaporated 
and  boiled  with  the  greatest  ease,  yielding  masse  cuites  which 
give  a  prime  quality  of  first  sugars  with  no  difficulty  in  purginar. 
When  sulphitation  was  first  introduced  in  Louisiana,  the  careless 
sugar  maker  was  frequently  content  with  this  apparent  smooth- 
ness of  operations,  and  paid  no  attention  to  the  excessive  losses 
of  sucrose,  which  resulted  in  yields  as  low  as  90  pounds  of  sugar 
per  ton  of  cane. 

Acid  Clarification  with  Phosphoric  Acid  and  Lime. 
This  method  is  usually  found  to  give  very  satisfactory  re- 
sults, but  it  is  practiced  in  Louisiana  to  only  a  limited  extent, 
the  relatively  high  cost  of  phosphoric  acid  being  the  great  ob- 
-stacle  in  the  extension  of  this  process. 
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In  the  experiment,  Table  XXIX,  the  juice  was  acidified  with 
phosphoric  acid  to  five  cubic  centimeters  N-10  acidity,  and  after 
bringing  back  with  lime  to  0.2  cubic  centimeters  acidity,  was 
heated  and  worked  in  the  usual  way. 

It  will  be  noted  that  a  higher  degree  of  exhaustion  is  at- 
tained in  the  second  molasses  than  is  the  case  in  any  of  the  ex- 
periments with  alkaline  clarification.  A  slight  inversion  seems 
tc  have  taken  place  in  the  boiling  of  the  second  masse  cuite,  as 
is  indicated  by  the  increase  in  glucose  ratio  and  the  decrease  in 
purity.  As  regards  the  changes  taking  place  in  the  ratio  of 
dextrose  to  levulose  and  of  albuminoids  to  amids  during  the 
process  of  manufacture,  the  same  observations  hold  as  were  noted 
in  previous  experiments. 

Acid  Clarifications  with  Sulphurous  Acid  and  Lime. 

This  method  of  clarification,  known  as  sulphuration  or  sui- 
phitation,  is  the  one  most  commonly  practiced  in  Louisiana,  being 
used  in  over  80  per  cent  of  the  sugar  houses.  The  general  prac- 
tice is  to  sulphur  the  juice  to  from  3  cubic  centimeters  to  5  cubic 
centimeters  N-10  acidity  for  10  cubic  centimeters  of  juice ;  after 
bringing  back  with  lime  to  faint  acidity  or  neutrality  the  juice 
ic  heated  until  the  blanket  of  impurities  begins  to  break.  It  is 
then  either  skimmed  and  allowed  to  settle  in  the  clarifier  or  else 
run  into  settling  tanks,  where  the  suspended  impurities  are  al- 
I'.wed  to  deposit.  Separating  the  juice  from  scums  and  sediment 
before  settling  is  frequently  practised,  this  being  found  to  assist 
in  the  mechanical  elimination  of  impurities.  After  leaving  he 
settling  tanks,  which  work  automatically,  the  juice  in  some  sugar 
houses  in  further  purified  by  passing  through  bag  filters. 

Sulphur  in  Combination  with  Lime  and  Heat  as  Clarifying 

Agents. 

Before  entering  into  results  of  the  use  of  sulphur  in  clarify- 
ing cane  juice,  a  short  statement  of  its  properties  will  be  given.  • 

When  sulphur  is  burned  in  the  air  it  unites  with  oxygen, 
forming  a  gas  called  sulphur  dioxide.  This,  on  being  forced  into 
cane  juice,  combines  with  water  to  form  sulphurous  acid.  One 
pound  of  sulphur  forms  two  pounds  of  sulphur  dioxide.  Sulphur 
dioxide  is  quite  soluble  in  cane  juice,  one  gallon  of  juice  at 
ordinary  temperature  and  pressure  dissolving  33  gallons  of  sul- 
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p'hur  dioxide,  or  the  amount  of  sulphur  dioxide  formed  from 
6.33  ounces  of  sulphur.  It  is  therefore  possible  to  use  6.33  ounces 
of  sulphur  to  every  gallon  of  juice.  This  amount  of  sulphur  di- 
oxide, however,  cannot  be  made  to  combine  with  the  juice  in 
ordinary  sugar  house  work,  as  it  is  quite  difficult  to  cause  cane 
juice  to  absorb  its  full  capacity  of  this  gas.  In  practice  it  is 
difficult  to  use  more  than  .2146  ounce  of  sulphur  dioxide  or  .1073 
ounce  of  sulphur  per  gallon  of  cane  juice. 

At  high  temperatures  all  sulphur  acids  invert  cane  sugar 
very  strongly.  In  its  inverting  effects  sulphurous  acid  ranks 
second  among  the  sulphur  acids,  and  fourth  in  the  entire  list  of 
acids. 

Experiments  on  the  inverting  power  of  sulphurous  acid,  as 
ordinarily  used  in  clarification,  showed  that  at  the  ordinary  tem- 
perature no  inversion  took  place  when  the  juice  was  allowed  to 
remain  acid  for  a  moderate  time,  but  when  heated  to  150°  Fahr- 
enheit 23  per  cent  of  the  sucrose  was  inverted  in  one-half  hour, 
and  in  one  hour  at  195°  Fahrenheit  practically  all  of  the  sucrose 
was  inverted.  The  acidity  of  the  juice  was  equivalent  to  a 
twentieth  normal  solution  of  sulphurous  acid.  Sulphur  dioxide 
v/hen  absorbed  by  cane  juice  raises  the  density  in  proportion  to 
the  amount  absorbed  and  shows  a  corresponding  decrease  in 
purity  when  the  Brix  spindle  or  saccharometer  is  used  to  esti- 
mate the  solids.  This,  however,  is  only  temporary,  as  on  the 
addition  of  lime,  sulphites  of  lime  are  formed,  which  are  com- 
paratively insoluble  in  the  juice,  and  remove  the  sulphurous  acid. 
Sulphurous  acid  also  precipitates  some  of  the  albuminoids  and 
exercises  a  bleaching  effect  on  the  coloring  matters  of  the  juice. 

Before  giving  the  results,  a  further  explanation  of  the  terms 
used  and  their  equivalents  will  be  given.  The  acidity  or  alka- 
Imity  of  these  juices  is  determined  by  means  of  a  tenth  (1-10) 
normal  acid  or  alkali  solution,  using  either  lime,  sodium  or 
potassium  hydrate  as  the  alkali,  with  phenolphthalein  as  an  in- 
dicator, and  is  expressed  in  terms  of  the  number  of  cul)ic  centi- 
meters of  solution  required  to  neutralize  10  cubic  centimeters  of 
juice.  One  cubic  centimeter  acidity  is  equivalent  to  .02146  ounce 
of  sulphur  dioxide  per  gallon  and  one  cubic  centimeter  alkalinity 
is  equivalent  to  .0375  ounce  of  lime  per  gallon. 
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Table  XXX  shows  the  action  of  sulphurous  acid,  lime  and 
heat  in  clarifying. 

In  this  table  it  will  be  noticed  that  the  sulphuring  was 
carried  to  the  same  point  in  each  clarification,  the  amount  of 
lime  added  varying  with  each  clarification,  except  in  No.  9  and 
No.  11. 

The  sulphured  juices  show  a  decrease  in  purity  when  cal- 
culated on  the  degree  Brix  and  even  when  calculated  on  the  total 
solids,  though  in  the  latter  case  the  differences  are  considerably 
1  }ss,  except  in  one  instance.  This  decrease  is  caused  by  the  higher 
specific  gravity  of  the  sulphurous  acid  dissolved  in  the  juice,  and 
as  most  of  this  is  driven  off  during  evaporation,  a  lesser  increase 
in  total  solids,  when  determined  by  this  method,  is  noted. 

In  No.  1  to  No.  3,  inclusive,  the  analyses  of  the  mill,  sul- 
phured and  clarified  juices  are  given.  Clarification  has  also  been 
made  on  a  juice  with  a  large  quantity  of  the  acids  of  the  juice 
and  some  sulphurous  acid  left  unneutralized  by  lime,  the  acidity 
being  3.0  cubic  centimeters.  In  this  experiment  the  purity  of 
the  clarified  juice  is  not  equal  to  that  of  the  mill  juice.  The 
increase  in  glucose  in  the  sulphured  juice  is  due  to  the  length 
cf  time  it  was  allowed  to  remain  so  strongly  acid  (10  cubic 
centimeters)  before  the  analysis  was  made.  Not  showing  in  the 
clarified  juices,  it  is  evident  that  the  inversion  did  not  take  place 
before  clarification.  In  this  clarification  there  is  very  little  va- 
riation in  the  solid  and  sugar  contents  of  the  mill  and  clarified 
juices.  There  is,  as  expected  from  the  acidity  of  the  juice,  a 
considerable  quantity  of  sulphur  in  the  form  of  free  sulphurous 
and  sulphuric  acids  which  remain,  in  the  clarified  juice.  Seventy- 
four  per  cent  and  74.6  per  cent,  respectively,  of  the  gums,  etc., 
and  albuminoids  are  removed. 

In  the  next  clarification  (Nos.  4  to  6,  inclusive)  sulphuring 
was  carried  on  to  the  same  point  and  the  juice  was  limed  until 
the  acidity  was  reduced  to  1  cubic  centimeter.  Quite  an  increase 
in  purity  is  noted  in  the  clarified  juice  when  calculated  on  the 
Brix.  This,  however,  is  only  apparent,  due  doubtless  to  mineral 
bodies,  the  specific  gravities  of  whose  solutions  are  higher  than 
the  specific  gravities  of  sucrose  solutions  containing  the  same 
per  cent  of  solid  matter.    By  actual  solids  there  is  very  little 
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•iJifference  in  purity.    The  sulphur  salts  remain  in  solution  in 
-large  proportions,  almost  equaling  those  in  the  more  strongly 
:acid  juice  (No.  3).    The  amount  of  lime  left  in  solution  as  lime 
^salts  is  .168  per  cent  of  the  juice.    Thirty  and  three-tenths  per 
cent  of  the  ash,  79.4  per  cent  of  the  albuminoids  and  67.3  per 
cent  of  the  gums,  etc.,  present  in  the  mill  juice  are  removed. 
This,  while  not  as  large  a  percentage  as  in  the  clarification  No.  3, 
leaves  less  gums  in  the  juice  on  account  of  its  being  from  purer 
cane,  for,  as  noted  under  the  results  of  juice  extracted  by  the 
different  mills  (at  different  pressures),  the  more  impure  the 
juice  the  greater  is  the  action  of  clarifying  agents,  both  in  quan- 
tity and  percentage.    Continuing  the  increase  of  lime  to  the 
neutral  point,  there  are  given  the  results  of  two  clarifications, 
No.  9  and  No.  12.    In  both  instances  an  increase  in  purity  is 
noted  over  that  of  the  mill  juice,  the  purer  juice,  as  is  expected, 
showing  the  smaller  increase  in  purity.  The  salts  of  the  sulphur 
acids  are  removed  in  larger  quantity,  and  in  No.  12  very  little 
of  such  compounds  remains  in  solution.    The  amount  of  lime 
remaining  in  solution  is  considerably  reduced,  being  .16S  in  the 
1.  cubic  centimeter  acid  clarification  and  .048  and  .035  in  the 
neutral  clarifications.    The  amount,  as  well  as  the  percentage, 
of  ash  removed  is  higher  than  in  the  previous  clarifications,  but 
here  the  more  impure  juice,  No.  9,  leads  both  in  amount  and 
percentage.    Of  the  ash  present  in  the  mill  juice,  64  per  cent 
in  No.  9  and  49.3  per  cent  in  No.  12  is  removed.  The  albuminoids 
removed  are  85  per  cent  and  83.3  per  cent,  respectively,  while 
the  removal  of  the  gums  is  85.9  per  cent  and  82.9  per  cent. 

Here  attention  is  again  called  to  the  benefits  derived  from  a 
neutral  clarification,  as  both  the  percentage  and  amount  of  im- 
purities removed  are  largely  in  excess  of  the  more  acid  clarifica- 
tions. Both  vary  with  the  purity  of  the  juice,  for  even  in  a 
very  pure  juice  (purity  84%)  the  percentage  of  impurities  re- 
moved is  higher  than  in  the  clarifications  that  are  allowed  to 
remain  acid.  Continuing  the  addition  of  lime  in  No.  15  until 
the  juice  is  made  1  cubic  centimeter  alkaline,  there  is  an  increase 
in  purity  again  noted.  The  glucose,  however,  is  slightly  attacked 
and  its  amount  reduced.  The  evil  effects  of  this  were  mentioned 
under  lime  clarifications  and  are  the  same  here.  The  sulphur 
acids  and  their  salts  remaining  in  solution  are  more  than  in  the 
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neutral  clarification,  but  considerably  less  than  the  amount  re- 
maining in  the  acid  clarification.  The  lime  remaining  in  solution 
is,  as  would  be  expected,  in  larger  quantity  than  that  present  in 
-neutral  clarifications,  as  its  excess  is  the  cause  of  the  alkalinity. 
The  ash,  instead  of  decreasing,  shows  here  an  increase.  Of  the 
albuminoids,  75  per  cent  are  removed.  The  amids  here  for  the 
first  time  in  this  table  show  an  increase,  which,  while  slight, 
should  be  a  reminder  of  the  action  of  the  excess  of  lime  on 
both  the  albuminoids  precipitated  and  those  remaining  in  the 
juice.  The  gums,  while  largely  removed,  remain  in  greater 
quantity  than  in  the  neutral  clarifications.  In  this  clarification, 
76  per  cent  of  those  present  in  the  mill  juice  are  removed,  while 
85.9  per  cent  and  82.9  per  cent  were  removed  by  neutral  clarifi- 
cation of  juices  of  higher  purity.  Where  conditions  are  the  same 
a  smaller  percentage  is  removed  from  juices  of  higher  purity. 

From  this  it  will  be  seen  that  as  with  lime  alone,  sulphurous 
acid  in  combination  with  lime  gives  the  most  effective  clarifica- 
tion when  juices  are  worked  at  neutrality.  Further  study  of  the 
action  of  sulphur  and  lime  as  clarifying  agents  was  made ;  vary- 
ing amounts  of  sulphur  and  lime  were  used,  but  each  time  bring- 
ing the  juice  near  the  neutral  point. 

In  No.  1  and  No.  2  the  juice  was  sulphured  with  2.45  c^.  of 
sulphur  dioxide,  this  amount  being  sufficient  to  bring  the  acidity 
to  3.75  cubic  centimeters.  Sufficient  lime  was  then  added  to 
leave  this  juice  with  an  acidity  of  0.45  cc.  Here  we  note  very 
little  improvement  in  the  clarified  juice  over  the  mill  juice.  The 
purity  of  the  clarified  juice  according  to  the  Brix  spindle  is 
very  slightly  decreased,  but  the  true  percentage  of  solids  shows 
an  increased  purity.  The  albuminoids  are  largely  removed, 
while  the  amids  and  ash  are  unaffected,  the  removed  mineral 
matters  being  substituted  by  the  lime  salts  of  sulphurous  and 
sulphuric  acids.  The  percentage  of  lime  remaining  in  solution 
is  considerably  greater  than  that  in  the  mill  juice.  The  gums 
are  slightly  increased,  though  the  extremely  small  quantity  in 
this  juice  would  so  influence  the  quantity  and  percentage  re- 
moved as  to  permit  no  comparison  with  the  juices  where  the 
gums  are  present  in  average  or  larger  quantities. 

In  No.  3  and  No.  4  the  mill  and  clarified  juices  are  compared, 
using  an  increased  amount  of  sulphur  over  No.  1  and  No.  2 
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and  liming  to  very  slight  acidity,  or,  it  may  be  said,  practically 
to  neutrality.  The  juice  was  sulphured  to  a  total  acidity  of  5.6 
cubic  centimeters,  and  then  limed  to  .05  cubic  centimeter  acidity. 

The  purity  is  increased  1.68  per  cent  over  that  of  the  mill 
juice,  otherwise  the  sugar  analysis  is  normal,  the  slight  varia- 
tion in  glucose  and  glucose  ratio  being  well  within  the  limits 
of  analytical  error.     Seventy-seven  per  cent  of  albuminoids 
present  in  the  mill  juice  were  removed,  the  ash  was  practically 
unchanged  and  69  per  cent  of  the  gums  were  removed.  Nos. 
5  and  6  are  a  duplication  as  regards  the  residual  acidity,  sulphur 
and  lime  used,  with  the  exception  of  liming  first,  heating  till 
blanket  broke,  removing  blanket  and  sulphuring  till  the  jTiice 
was  brought  to  an  acidity  of  .05  cubic  centimeter.    Here  an 
increase,  in  purity  of  2.39  is  noted  with  a  slight  increase  in 
glucose,  due  to  sulphuring  while  the  juice  was  hot,  notwithstand- 
ing the  fact  that  the  juice  was  alkaline.   When  sulphurous  acid 
gas  entered  the  juice  it  neutralized  the  lime  at  the  points  of 
contact,  causing  a  local  acidity  which  at  high  temperatures  exer- 
cised an  inverting  influence.    There  were  removed  21  per  cent 
of  ash  present,  63  per  cent  of  albuminoids,  and  39  per  cent  of 
gums.    Comparing  with  sulphuring  followed  by  lime,  we  find  a 
slight  increase  in  purity  in  favor  of  liming  first,  but  the  gums 
are  removed  in  greater  quantity  and  percentage  by  sulphuring 
first.    It  may  be  remarked  that  the  amount  of  gums  is  much 
smaller  in  mill  juice  No.  5  than  in  No.  3.    However,  in  No.  5 
there  is  a  considerable  quantity  and  the  difference  in  percentages 
removed  is  very  great,  69  per  cent  in  No.  3  and  39  per  cent  i]i 
No.  5  being  eliminated.    Continuing  further  with  liming,  usina- 
more  lime  as  in  clarified  juice  No.  6,  there  is  no  increase  in 
purity  by  Brix,  though  the  true  solids  show  an  increase.  The 
glucose  remains  nearly  the  same,  and  no  indication  of  inversion 
is  seen.   Here  the  ash  is  slightly  increased.    The  sulphuring  was 
to  slight  acidity  and  brought  into  solution  some  of  the  privipi- 
tated  mineral  matter,  and  in  this  respect  this  juice  is  very  similar 
to  clarified  juice  No.  2,  both  having  the  same  acidity  and  nearly 
the  same  ratio  between  their  ash  contents  and  those  of  the  n..ll 
juices.    Of  the  albuminoids  86.7  per  cent  were  removed,  along 
with  46  per  cent  of  the  gums.    This  increase  in  the  removal  of 
the  albuminoids  is  largely  due  to  brinoing  the  juice  to  acidity. 
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The  amount  of  gums  removed  is  small  in  comparison  with  the 
practically  neutral  clarification  using  sulphur  first.  Taking  into 
consideration  the  difference  in  the  amounts  present  in  juices 
No.  5  and  No.  7,  the  removal  of  gums  is  relatively  close  to  the  per- 
centages removed  by  both  clarifications  where  lime  was  added 
first. 

From  the  two  foregoing  tables  it  is  evident  that  the  best 
sulphur-lime  clarification  is  obtained  by  sulphuring  strongly, 
then  liming  to  neutrality. 

Comparisons  of  the  Clarified  Products  from  Combinations 
OP  Lime  and  Sulphur  on  the  Same  Juices. 

In  the  following  table  these  comparisons  are  brought  out  so 
as  to  eliminate  the  variations  caused  by  cane  juices  differing  in 
the  amount  and  character  of  impurities  present: 

Examining  Table  XXXII,  the  first  two  results  given  are 
from  the  same  mill  juice  sulphured  to  the  same  point  (5  cubic 
centimeters).  No.  1  was  limed  until  the  juice  remained  slightly 
acid,  and  No.  2  was  limed  until  the  juice  was  slightly  alkaline. 
Both  were  then  clarified  by  heating  in  the  same  manner.  These 
results  are  rather  peculiar,  and  unfortunately  the  amount  of 
acidity  and  alkalinity  in  the  clarifications  was  not  determined; 
though  from  the  results  it  was  thought  that  No.  2  was  left  practi- 
cally neutral.  The  purity  of  No.  1  is  greater  than  No.  2 ;  other 
variations  in  the  sugar  and  solid  content  are  not  marked  enough 
to  comment  on,  taking  the  regular  sugar  analysis  as  a  guide. 
However,  in  examining  the  impurities  left,  it  will  be  noticed  that 
more  albuminoids,  ash  and  gums  remain  in  the  acid  than  in  the 
alkaline  clarification.  In  the  acid  clarification  the  albuminoids 
are  nearly  four  times  the  quantity  of  thpse  in  the  alkaline  clari- 
fication, the  ash  nearly  one-fourth  more,  and  the  gums  nearly 
double. 

Nos.  4  and  5  are  clarified  juices  from  the  same  cane.  No.  4 
was  limed  to  1.5  cubic  centimeters  alkalinity  and  then  clarified 
as  in  lime  clarifications,  and  this  clarified  juice,  without  settling, 
V7as  sulphured  to  1.0  cubic  centimeter  acidity  in  No.  5,  and  again 
heated.  Both  clarifications  show  an  increase  in  purity  over 
the  mill  jriice  No.  3.    The  limed  clarification  showed  an  increase 
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of  65  per  cent  and  the  limed  and  sulphured  clarification,  No.  5, 
an  increase  of  3.58  per  cent  over  the  mill  juice,  and  2.93  per  cent 
over  the  limed  clarification.    The  glucose  was  attacked  by  the 
excess  of  lime  and  .12  per  cent  converted  into  organic  acids.  In 
the  sulphured  and  limed  juice,  .22  per  cent  glucose  was  attacked. 
This  increase  in  the  destruction  of  glucose  is  due  to  the  longer 
time  the  excess  of  lime  had  to  act,  as  this  juice  was  allowed' to 
cool  before  sulphuring.    The  glucose  ratio  of  both  clarifications 
is  proportionately  reduced.    The  amount  of  salts  of  sulphurous 
and  sulphuric  acids  remaining  in  the  lime  and  sulphur  clarified 
juice.  No.  5,  are  small  and  in  proportion  to  their  relative  solu- 
bilities.   The  ash  of  No.  5  is  reduced  .025  per  cent  below  No.  4, 
and  the  lime  remaining  in  solution  is  .019  per  cent,  showing  that 
the  sulphur  aided  in  removing  some  of  these  compounds.  The 
albuminoids  and  gums  are  also  less  in  the  lime  and  sulphur  clari- 
fication, and  this  is  particularly  favorable,  since  it  has  been 
r-oted  that  the  glucose  was  attacked  to  a  greater  extent  in  this 
clarification  than  it  was  in  the  clarification  with  lime  alone.  The 
amids  are  also  broken  up  in  each  clarification,  more  so  in  the 
lime  and  sulphur  than  in  the  lime  clarification.    This  is  also  ac- 
counted for  by  the  duration  of  the  action  of  the  excess  of  lime. 
From  these  results  it  will  be  noticed  that  on  bringing  an  alka- 
line clarification  back  to  acidity  considerable  improvement  is 
made  in  the  character  of  the  juice,  and  the  further  action  of  the 
excess  of  lime  is  checked,  which  otherwise  would  continue  active 
during  evaporation.    By  increasing  the  alkalinity  to  3.3  cubi? 
centimeters,  another  study  was  made  of  the  effect  of  sulphur  in 
correcting  this  larger  alkalinity,  both  in  the  juice  with  settlin^-s 
remaining  and  in  the  settled  juice.    The  sulphuring  here  was 
carried  further  (2.7  cubic  centimeters  acidity)  in  order  to  over- 
come the  viscosity  and  to  see  its  final  effect  on  the  gums.  Nos. 
6,  7  and  8  constitute  this  experiment.    In  No.  6  the  juice  con- 
tained 3.3  cubic  centimeters  excess  of  lime.    In  No.  7  the  excess 
of  lime  was  neutralized  by  sulphurous  acid  and  the  sulphuring: 
was  continued  until  the  juice  was  2.7  cubic  centimeters  acid 
In  this  clarification  the  precipitate  'was  allowed  to  remain  sus- 
pended in  the  juice.   No.  8  was  treated  as  in  No.  7,  except  the 
juice  was  settled  and  the  precipitate  removed  before  sulphuring. 
The  purities  vary,  sulphuring  increasing  slightly  the  purity  m 
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tlie  unsettled  juice  and  showing  a  decrease  in  the  purity  of  tbx- 
•settled  juice.  The  glucose,  while  less  than  in  the  limed  juice, 
shows  a  much  greater  destruction  in  the  settled  than  in  the  un- 
settled juice.  Sulphurous  acid,  both  free  and  combined,  is  pres- 
ent in  larger  quantities  than  heretofore  noted.  This  is  to  be  ex- 
pected from  the  acidity  of  the  juice.  The  amount  left  in  the 
•settled  juice  is  nearly  one-half  less  than  that  left  in  the  unsettled 
juices.  The  lime  remaining  in  solution  is  practically  the  same 
in  the  limed  and  in  the  limed  and  sulphured  juice  unsettled, 
"but  a  very  appreciable  increase  is  noted  in  the  settled  juice. 
'These  variations  are  due  largely  to  the  action  of  the  sulphurous 
acid  on  the  lime,  both  combined  and  mechanically  held  in  the 
impurities.  The  ash  of  both  settled  and  unsettled  juices  is  more 
than  that  in  the  limed  juice. 

In  the  experimental  runs  as  shown  in  Tables  XXXIII  and 
XXXIV  the  juice  was  sulphured  to  5  cc.  N-10  acidity  and 
brought  back  with  lime 'to  0.2  N-10  acidity  per  10  cc.  of  juice. 
The  evaporation  and  boiling  were  conducted  in  the  usual  way. 

Practical  exhaustion  of  the  molasses  in  experiment  I  was 
obtained  in  two  boilings.  Contrary  to  what  might  be  expected, 
i\  decided  difference  will  be  observed  on  comparing  the  record 
•cf  this  clarification  with  those  of  the  alkaline  class,  especially 
as  regards  the  increase  in  the  purity  of  the  clarified  juice.  Not 
the  least  evidence  of  inversion  is  noticeable;  in  fact,  there  is  a 
perceptible  falling  off  in  the  glucose  ratio  of  the  sulphured  and 
clarified  juices,  due,  perhaps,  to  a  slight  destruction  of  the 
reducing  sugar  during  sulphuring  and  liming. 

Inasmuch  as  the  sulphitation  process  is  the  one  most  com- 
monly practiced  in  Louisiana,  a  somewhat  fuller  account  of  the 
changes  which  take  place  in  the  clarification  and  boiling  may  be 
permitted. 

The  first  action  of  the  sulphur  dioxide  on  entering  the  juice 
is  to  cause  a  coagulation  of  the  albuminoid  matter.  A  flocculent 
precipitate  is  formed  which  carries  down  not  only  the  albumi- 
noids of  the  juice,  but  mechanical  impurities  such  as  the  fat  and 
ivax,  particles  of  fibre  and  earthy  matter  from  the  cane,  a  con- 
siderable amount  of  gums,  etc.  The  quantity  of  precipitate 
which  will  deposit  after  sulphuring  amounts  to  from  .3  to  4 
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per  cent  of  the  weight  of  the  juice.  The  composition  of  the 
air-dried  sulphur  precipitate  for  two  seasons  at  the  sugar-house 
of  the  Experiment  Station  is  shown  in  the  following  table : 

TABLE  XXXV. 

(Composition  of  Sulphur  Precipitate.) 

Season  of  Season  of 

1903.  1904. 

Moisture                                                    4.07%  4.49% 

Fat  and  wax                                          32.57%  19.71% 

Protein                                                    23.63%  21.75% 

Ash  and  earthy  matter                                 9.48%  20.45% 

Crude  fibre                                                8.05%  10.37% 

Gums,  etc                                             22.20%  23.23^. 

100.00  100.00 

Protein   insoluble   in   pepsin  (Nuclein 

bodies)    9.63   

The  large  amount  of  fat  and  wax  contained  in  the  precipi- 
tate is  especially  noteworthy ;  in  fact,  the  dried  deposits  of^er  a 
most  excellent  material  for  the  preparation  of  cane-wax.  By 
boiling  the  finely  ground  precipitate  with  strong  alcohol  and 
filtering  hot,  the  wax  will  crystallize  out  almost  immediately. 
By  filtering  and  recrystallizing  several  of  them  the  wax  of  melt- 
ing  point  82°  C.  can  be  obtained  perfectly  pure. 

If  the  sulphur  precipitate  could  be  removed  before  liming, 
the  results  accomplished  by  the  subsequent  clarification  would  be 
much  more  favorable.  The  removal  of  the  deposits  by  filtration 
or  sedimentation  does  not  seem  feasible,  however,  in  commercial 
work.  When  lime  is  added  and  the  juice  heated  a  part  of  the 
suspended  precipitate  is  redissolved.  A  portion  of  the  gums 
pass  again  into  solution ;  the  nuclein  compounds  also  appear  to 
undergo  a  partial  disintegration  with  the  formation  of  xanthin 
and  other  nitrogenous  bases,  with  the  result  that  the  percentage 
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of  nitrogen  in  the  clarified  juice  usually  exceeds  that  of  the  fil- 
tered sulphured  juice.  The  lime  uniting  with  the  soluble  sul- 
phates and  phosphates  of  the  juice  causes  a  considerable  pre- 
cipitation of  these  as  insoluble  salts  of  lime,  which,  with  the  un- 
ci issolved  matter  of  the  sulphur  precipitate  constitute  a  greater 
part  of  the  filter  press  cake.  A  large  amount  of  the  added  lime, 
however,  is  retained  in  solution  as  soluble  sulphite,  so  that  the 
percentage  of  ash  in  the  clarified  juice  may  be  even  greater  than 
before  sulphuring. 

The  lime,  which  in  the  clarified  juice  and  syrup  exists  in 
•  the  form  of  soluble  sulphite,  undergoes  a  very  rapid  oxidation 
during  the  subsequent  operations  of  the  sugar-house,  and  in  from 
four  to  eight  weeks  is  largely  changed  to  the  form  of  sulphate. 
A  large  amount  of  insoluble  sulphate  of  lime  crystallizes  out  in 
the  second  masse  cuite  in  the  hot  room,  and  being  held  back 
mechanically  by  the  sugars  in  the  centrifugals,  causes  a  very 
marked  increase  in  the  ash  content  of  the  second  sugars,  as 
compared  with  the  firsts.  If  the  second  sugars  are  dried  very 
late  a  greater  part  of  the  insoluble  lime  sulphate  may  be  removed 
at  this  stage,  with  the  result  that  the  second  sugar  contains  a  con- 
siderably higher  percentag-e  of  ash  than  the  thirds. 

Other  changes  produced  in  cane  products  during  the  proc- 
esses of  manufacture  will  be  referred  to  under  the  composition 
of  cane  molasses. 

Acid  Claeification  with  Sulphurous  Acid,  Lime,  and  Phos- 
phoric Acid. 

This  method  of  clarification,  which  is  practiced  to  a  limited 
extent  in  Louisiana,  consists  in  liming  the  sulphured  juice  to 
alkalinity  and  then  bringing  back  to  neutrality  with  phosphoric 
acid.  The  method  gives  usually  a  very  fine  clarification,  but 
requires  delicate  manipulation  at  the  latter  stage  of  the  process. 
If  an  excess  of  phosphoric  acid  is  used  the  sulphite  of  lime  is 
decomposed  during  the  boiling,  with  the  liberation  of  sulphur 
dioxide,  which  produces  an  inversion  of  sucrose. 

In  the  following  experiment  the  juice,  after  sulphuring  to 
5cc.  NIO  acidity  (lOcc.  juice),  was  limed  to  Icc.  alkalinity,  and 
after  heating  and  skimming  was  treated  with  phosphoric  acid 
to  0.2cc.  acidity: 
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Superheat  Clarifications. 

In  these  clarifications  the  results  from  the  ordinary  method 
of  heating  in  an  open  vessel  and  that  of  heating  under  pressure 
(superheat)  in  a  closed  vessel  are  compared. 

Table  XXXVII  shows  the  results  with  lime  as  the  only 
clarifying  agent: 

The  comparison  of  the  action  of  lime  alone  in  the  ordinary 
and  superheat  clarifications,  as  shown  in  Table  XXXVII,  will  be 
interesting. 

In  analyses  No.  1  to  No.  6,  inclusive,  the  same  degree  of 
acidity  is  left  after  clarification  and  the  clarified  juices,  2,  3,  5 
and  6,  are  comparable,  2  and^  5  being  clarified  by  ordinary 
method,  and  3  and  6  by  superheat.  It  will  be  noted  that  in  both 
juices  the  effect  of  clarification  was  the  same,  the  slight  varia- 
tions being  about  equally  distributed  and  well  within  the  limits 
of  analytical  error.  In  these  clarifications  the  acidity  of  the 
juice  was  not  all  neutralized  by  lime,  but  .55  cubic  centimeter 
acidity  was  allowed  to  remain,  leaving  us  a  fairly  acid  juice. 
Following  this  was  an  increase  in  the  quantity  of  lime  until  the 
juice  was  very  slightly  alkaline  (.1  cubic  centimeter). 

Comparing  the  superheat  with  the  ordinary  clarification,  the 
same  similarity  in  these  results  is  noted  as  that  occurring  in  the 
more  acid  juices,  and  again  no  appreciable  difference  is  recorded. 
In  examining  Nos.  13,  14  and  15,  where  the  liming  has  been 
carried  on  to  alkalinity,  the  clarified  juice  being  left  .9  cubic 
centimeter  alkaline,  there  is  a  considerable  increase  in  the  purity 
of  the  superheat  clarification  over  both  the  mill  juice  and  ordi- 
nary clarification.  The  superheat  clarification  showed  2.64  per 
cent  increase  in  purity  over  the  mill  juice,  and  the  ordinary  clari- 
fication only  .65  per  cent  increase.  While  this  is  quite  a  favor- 
able increase  and  the  other  results  are  the  same,  or  within  very 
close  limits,  it  must  be  noted  that  the  glucose  is  attacked  and 
there  is  a  corresponding  increase  in  gums.  Both  are  slight,  yet 
the  gums  in  the  clarified  juices  are  higher  than  in  the  mill  juice, 
and  more  than  offset  the  increase  in  purity  noted  in  the  super- 
heated clarification. 

From  these  results  no  advantage  or  disadvantage  can  be 
placed  to  the  superheat  or  the  ordinary  clarification  from  the 
action  on  the  impurities,  the  results  being  practically  identical 
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except  in  alkaline  juice,  where  the  advantage  is  with  the  super- 
heat clarification,  though  in  this  method  the  injury  of  the  excess, 
of  lime  would  debar  it  from  practice. 

Superheated  Clarifications  with  Lime  and  Sulphured  Cane. 

JUICES. 

These  tests  of  the  two  methods  of  clarification  were  made 
as  a  continuation  of  the  comparison  of  the  superheat  clarificatior 
with  lime  alone  as  a  clarifying  agent.  Table  XXXVIII  shows- 
the  results: 

In  Table  XXXVIII  acid,  neutral  and  alkaline  clarifications, 
are  given,  using  nearly  the  same  amount  of  sulphurous  acid  in 
each  clarification. 

The  first  comparisons  of  the  clarifications  were  of  a  mill 
juice  sulphured  to  5.5  cubic  centimeters  acidity  and  lime  add';d 
until  the  acidity  was  reduced  to  .5  cubic  centimeter.  Compar- 
ing the  ordinary  clarification  with  the  mill  juice,  there  is  but 
slight  variation  in  the  solids  or  sugar  content.    Of  the  abumi- 
noids,  74  per  cent  were  removed  and  the  gums  show  an  increase 
of  21.9  per  cent.    The  superheat  clarification.  No.  3,  has  a  v  ry 
slight  increase  in  purity,  not  enough  to  justify  any  material 
benefit,  but  the  decrease  in  glucose  is,  while  slight,  worthy  of 
notice.    The  albuminoids  remained  the  same  and  th-  gums  in- 
creased over  those  present  in  the  ordinary  clarificaliou.  the 
increase  ,  being  31  per  cent  over  those  in  the  mill  juice.    In  the- 
neutral  clarifications  and  the  mill  juices,  Nos.  4,  5  and  6,  the 
purity  and  glucose  ratio  are  practically  the  same  and  nearly  all 
of  the  albuminoids  are  removed  in  both  clarifications.    Of  the 
gums  64.8  per  cent  are  removed  by  ordinary  clarification  and  70- 
per  cent  in  the  super  heat  clarification,  an  advantage  to  super- 
heating.   The  alkaline  clarifications  and  mill  juice  from  which 
they  were  obtained  are  given  as  Nos.  7,  8  and  9.  Here  increases  of 
1.11  per  cent  and  1.70  per  cent  in  purity  over  that  of  the  mill 
juice  for  the  ordinary  and  superheat  clarifications,  respectively, 
are  noted.    The  glucose  is  practically  the  same  in  the  mill  and 
both  clarified  juices.  .  +u 

The  albuminoids  are  removed  in  the  same  quantity  by  both 
cifxrificatious  and  gums  in  greater  quantity  by  the  ordinary  clari- 
fiction    Thirty-two  and  five-tenths  per  cent  of  those  present  m- 
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the  mill  juice  are  removed  by  ordinary  clarification,  while  23.5 
I)er  cent  are  removed  by  the  superheat  clarification. 

Here  the  ordinary  clarification  gives  better  results  than  the 
superheat. 

In  comparing  the  above  we  find  the  greatest  variation  in  the 
amount  of  gums  left  in  the  clarified  juices,  the  ordinary  method 
of  clarification  giving  better  results  in  acid  and  alkaline  clari- 
fications and  the  superheat  having  the  advantage  in  neutral 
clarification.  None  of  these  advantages  are  great,  and  it  may 
•  be  said  that  with  sulphur  and  lime  used  in  clarifying  there  is 
very  little  difference  between  the  superheat  and  the  ordinary 
clarifications  on  mill  juice. 

Eeviewing  the  action  of  sulphur  and  lime  on  clarified  juices, 
we  note  that  the  greatest  efficiency  was  obtained  when  sulphur 
was  used  in  large  quantities  and  then  neutralized  with  lime ,  sul- 
phuring to  10  cubic  centimeters  acidity  and  liming  to  neutrality 
giving  the  best  clarification  and  removing  a  considerably  greater 
percentage  of  gums  than  any  other  combination  of  lime  and 
sulphur.  The  use  of  lime  followed  by  sulphur  shows  in  no  in- 
stance any  advantage  over  sulphuring  first,  and  in  some  clarifi- 
cations a  distinct  disadvantage. 

Neutral  clarifications  give  the  best  results,  leaving  less  im- 
purities of  all  characters  than  acid  or  alkaline  clarifications. 
Albuminoids  are  largely  removed  by  all  clarifications,  but  the 
largest  percentage  is  removed  by  the  neutral.  Amids  are  not 
removed  by  any  process,  but  are  increased  by  alkaline  clarifi- 
cations, though  in  some  instances  they  are  decomposed  with  a 
liberation  of  ammonia  and  formation  of  organic  acids. 

Phosphoric  Acid  and  Lime  Clarifications. 

Phosphoric  acid  is  used  in  clarification  to  remove  the  excess 
of  lime  added  to  the  juice.  It  unites  with  lime,  forming  phos- 
phate of  lime,  which  is  practically  insoluble  in  the  juice. 

The  following  table  gives  the  superheat  clarification,  using 
phosphoric  acid  and  lime  as  clarifying  agents: 
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On  comparing  the  results  in  the  above  table,  it  is  first  to  be 
regretted  that,  owing  to  an  accident  in  the  laboratory,  they  are 
only  partially  complete.  However,  there  are  enough  data  to  judc^e 
the  merits  of  the  clarification. 

'  Having  seen  the  disadvantages  of  heavy  liming,  followed 
by  either  sulphurous  or  phosphoric  acid,  and  having  noted  the 
danger  from  leaving  juices  alkaline,  it  was  thought  best  to  make 
these  clarifications  slightly  acid,  or,  in  the  cases  of  Nos.  1  2 
and  3,  nearly  neutral.  -  ' 

The  first  clarifications,  Nos.  2  and  3,  were  limed  to  15 
cubic  centimeters  alkalinity,  then,  without  settling,  phosphoric 
acid  was  added  to  slight  alkalinity  (.1  cubic  centimeter)  Herp 
an  increase  m  purity  over  the  mill  juice  is  noted  both  by  the 
superheat  and  ordinary  clarifications,  the  ordinary  causing  an 
increase  of  .76  per  cent  and  the  superheat  1.14  per  cent  \he 
albuminoids  removed  are  the  same,  75  per  cent  of  those  present 
m  the  mill  juice  m  each  clarification.  The  gums  were  not  esti- 
mated, but  the  alcohol  precipitate  which  contains  them  shows 
only  a  very  small  quantity  remaining  in  the  ordinary  clarifica- 
tion, while  m  the  superheat  clarification  the  alcohol  precipitate 
IS"  double  the  quantity  of  the  ordinary,  and  a  proportionate  in- 
crease m  gums  in  this  clarification  over  the  ordinary  clarification 
IS  indicated. 

Continuing  further  these  clarifications,  increasing  the  quan- 
tity of  lime  to  2  cubic  centimeters  alkalinity  and  adding  phos- 
phoric acid  to  .5  cubic  centimeter  acidity,  there  is  no^ted  an 
increase  m  purity  in  both  ordinary  and  superheat  clarifications, 
the  ordinary  clarification  showing  the  greater  increase.  The 
glucose  is  not  changed  in  the  ordinary  clarification  and  shows 
a  slight  increase  in  the  superheat  clarification.    The  albuminoids 
^'.re  largely  removed  by  both  procedures,  82  per  cent  beino-  re- 
mx^ved  by  ordinary  clarification  and  88  per  cent  by  superheat. 
The  gums,  etc.,  were  not  directly  determined.    The  alcohol  pre- 
<iipitate^hows  evidences  of  their  removal  in  considerable  quan- 
tity, though,  as  was  to  be  expected,  a  less  amount  was  removed 
by  the  strongly  acid  clarification  than  by  the  nearly  neutral  ones. 
The  superheat  here  again  gave  evidence  that  more  gums  remain 
ni  the  clarified  juice  here  than  in  the  ordinary  clarification. 
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The  increase  in  glneose  ratio  and  decrease  in  purity  between 
the  raw  juice  and  syrup  show  that  a  very  noticeable  inversion 
took  place  in  the  early  stages  of  the  process. 

We  have  already  called  attention  to  the  fact  that  the  use  of 
phosphoric  acid  in  clarification  occasionally  gives  trouble  by 
rendering  the  molasses  turbid  through  formation  of  insoluble 
lime  phosphate.  This  is  also  the  case  when  a  dilute  solution  ot 
phosphoric  acid  is  used  for  washing  sugars  in  the  centrifugals, 
(a  questionable  practice  at  the  best)  and  the  washings  are  al- 
lowed to  flow  into  the  molasses.  A  number  of  cases  have  been 
reported  where  open  kettle  molasses  depreciated  m  market  value 
as  a  result  of  the  turbidity  resulting  from  this  cause. 

As  a  general  summary  of  the  foregoing  experiments  upon 
alkaline  and  acid  clarifications,  we  may  say  that  for  Louisiana 
nSons,  where  the  juices  usually  contain  a  high  per^e 
of  reducing  sugars  as  compared  with  tropical  countries,  a  care- 
ul  yronductel  sulphitation  gives  the  most  ^^^^^-^^JJ^^^^ 
from  the  point  of  economy,  as  well  as  from  the  f-o-We  o^; 
turn  of  sugar.   It  is  needless  to  add  that  m  this,  as  m  all  other 
iThods  rf  clarification,  satisfactory  result.  - 
when  the  process  is  subjected  to  a  most  rigid  chemical  control. 
Othbe  Experiments  in  Claeifioation. 
From  time  to  time  notices  appear  of  startling  results  ob- 
tained by  some  new  process  of  clarification.   The  announcement 
tw  ver'is  usually  soon  forgotten  the  f^er^'^^l^o^'^^.Z 
silent  majority  of  those  pronounced  non-feasible,     n  one  o  the 
foreign  sugar  journals  some  years  ago  appeared  a  list  of  nearlj 
S  ee  hunlred'chemicals  which  had  been  tr.d  or  P-P-^  - 
clarifying  saccharine  juices,  but  it  is  doubtful  if  the  ±0^°^"^ 
melhod,  which  the  Sugar  Experiment  Station  was  requested  to 

^^^^^^^^^       -  rri 

.  JI,Ti:ich  ocL:  in  Brazil,  and  ^^^^^^ 
North  Carolina.    This  mmeral,  J^^^^e  oxides 

gold-colored  sand,  contains  a  number  of        "^^^  J^^^^^  ^he 

^f  which  are  '-f  y^-^tC^  s  WerfC^^^^^ 
:gtrir;i7nir^^^^^^^  of  -  ^-nous  hydr.es  o. 
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these  same  rare  earths.  Very  extravagant  claims  were  made  for 
this  process.  We  quote  as  follows:  "The  gelatinous  oxides  o' 
monaz,te  prevent  inversion  and  alcoholic  fermentations,  precis- 
ate  pigments  and  albuminoid  matter,  and  consequently  clarify 
and  bleach  the  juice."    The  inventor  then  states:    ''At  fiiS 

riT^f  '''''  ^"'^l'^  practical  com": 

mercially  on  account  of  the  cost  of  the  clarifying  agent  but  it 
IS  not  so,  for  the  gelatinous  oxides  of  the  mona'ite^rTrlve  e 
after  the  clarification,  calcined  to  destroy  organic  impurities 

firthe  '  ".f  ™  '"'^  ''''  reprecipitatedV  ammonia 
further  use."  The  complications  of  recovery  would  alone  im- 
pede  the  introduction  of  this  process,  but  aside  from  this  experi- 
ments showed  that  the  hydrates  from  monazite  possessed  no 
advantages  in  darifying  beyond  that  of  any  other  gelatinous 
ox  de.  Hydrated  alumina  was  found  to  answer  equally  well  if 
not  better  and  alumina  has  long  been  discarded  as  a  clarifying 
agent  in  the  sugar-house.  ^ 
Another  method  of  clarification,  which  the  Experiment  Sta- 
ton  examined,  seemed  to  possess,  at  first  sight,  greater  possibili- 
ties of  commercial  success  than  the  one  just  described.  This 
was  the  electrical  process,  of  which  we  hear  so  much  from  time 

+Ln    t  f,,  "  passed 

through  the  juice  between  electrodes  composed  of  an  alloy  of 
aluminum  and  magnesium.  Considerable  heat  was  developed 
the  ouioe  was  bleached,  and  a  flocculent  precipitate  thrown  down' 
An  analysis  of  the  juice  before  and  after  clarification  gave  the 
toUowing  results: 

Before.  After 
g  .  Clarification.  Clarification. 

<j"^    15.55  15.39 

?™   12.20  12.30 

  0.31  0.35 

t  reed  acid  cc.  N-10  alkali  to  lOOgms. . .  lOcc. 


4cc. 


Coefficient  of  purity   i  g 

_  The  analysis  shows  no  inversion  of  sucrose  and  a  decided 
gam  m  purity.  The  acidity  is  reduced  over  one-half,  but  the 
marked  increase  in  ash  shows  that  this  is  largely  the  result  of 
the  action  of  the  acids  of  the  juice  upon  the  electrodes,  Tho 
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clarifying  effects  of  the  process  seem  to  be  due  partly  to  the 
influence  of  the  heat  developed,  partly  to  the  action  of  the  dis- 
solved alumina,  and  partly  to  the  action  of  the  gases  generated 
during  the  electrolysis. 

The  great  expense  connected  with  this  method  of  clarifica- 
tion will  prevent  its  general  introduction.  The  installation  and 
renewal  of  electrodes  is  very  costly  and  such  an  outlay  of  electri- 
cal energy  is  required  to  accomplish  satisfactory  results  that 
the  undertaking  cannot  be  made  profitable. 

VII    SCHEMATIC  TABULATION  OF  YIELDS  AND  COM- 
POSITIONS OF  SUGAR-HOUSE  PRODUCTS. 
As  a  general  summary  of  the  experiments  previously  de- 
scribed the  yields  and  compositions  of  the  different  products  ob- 
:t d  from'various  qualities  of  cane  juice  have  been  -ntos^^^ 
into  tabular  form.   The  tables  which  are  given  below  do  not  r  p- 
resent  any  particular  experiment,  but  are  made  up  from  the 
vetge  results  of  many  years'  work  in  the  sugar-house  and 
Moratory    The  figures  showing  the  yield  of  products  are  ob- 
ttaWe  only  unde'r  the  best  of  sugar-house  conditions  when 
there  are  no  losses  from  inversion  or  entrainment.  _ 

At  the  beginning  of  the  sugar  season  in  Louisiana  the  juices 
are  of  relatively  low  sucrose  content  and  of  mferior  purity, 
and  tto  boilings  are  usually  sufficient  to  obtain  all  the  availaUe- 
Table  XL  gives  the  yields  and  compositions  of  the 
s  products  obtained  with  a  low  grade  juice  of  this  descnp- 
Tahle  VLI  "ives  the  results  obtained  later  m  the  sea- 
with  an  average  juice,  and  Table  XLII  the  f^s  and 
^positions  of  products  from  a  high  grade  ,uice  toward  th. 
close  of  grinding.  ^ 

AH  calculations  were  performed  upon  the  basis  of  1,000,0..^ 
pounds  of  cue  and  an  extraction  of  75  per  cent.    The  comwosi- 
Lns  of  syrups,  molasses  and  masse  cuites  were  all  made  upon  .i 
percentage  of  total  solids  of  50,  80  and  90,  respectively,  t:  esc 
ries  being  the  general  average,  though  individual  instance, 
may  show  considerable  variation  from  these  percentages. 
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•  The  results  shown  in  Table  XL  (two  boiling)  with  a  poor 
juice  of  low  purity  indicate  a  yield  of  136  pounds  (6.8%)  com- 
mercial sugars,  or  124  pounds  (6.2%)  pure  sucrose  and  ^2 
pounds  residual  molasses  (about  7  IT.  S.  gallons)  per  ton  o!'  cane. 

Table  XLI  (three  boilings)  with  an  average  juice  of  80 
purity  shows  a  yield  of  176  pounds  (8.8%)  commercial  sugars, 
cr  160  pounds  (8%)  pure  sucrose  v.nd  61.5  pounds  residual 
molasses  (about  5  U.  S.  gallons)  per  ton  of  cane. 

Table  XLII  (three  boilings)  with  a  superior  juice  of  nearly 
90  purity,  shows  a  yield  of  204  pounds  (10.2%)  commercial 
sugars,  or  192  pounds  (9.6%)  pure  sucrose  and  36.5  pounds 
residual  molasses  (about  3  U.  S.  gallons)  per  ton  of  cane. 
VIII.    THE  COMPOSITION  OF  LOUISIANA  MOLASSES. 

The  composition  of  the  first,  second  and  third  molasses  h^s 
been  given  in  many  of  the  preceding  tables.  A  somewhat  closer 
examination  of  several  constituents  will  be  of  value,  particu- 
larly as  regards  ash  and  nitrogenous  bodies. 

The  composition  of  the  ash  of  residual  molasses  from  sev- 
eral sugar-houses  in  Louisiana  is  given  in  Table  XLIII. 

TABLE  XLIII. 
(Coinposidon  of  Ash  from  Different  Molasses.) 


Potash  K2O  

Soda  Naa  O  

Lime  Ca  O  

Magnesia  Ms  O  

Iron  Oxide  Fea  Oa  — 

Alumina  AlaOa^/. ... 

Silica  -^i-^^" 

Phosphoric-AeTdFaOs  

Sulpfetinc  Acid  S  O.^  

Carbonic  Acid  C  O2  

Chlorine  CI  

To^al  

Deduct  O-Cl  

Undetermined  (Carbon,  etc.) 

Alkalinity  (cc.  ^  per  gr,  ash) 
10 


I 

II 

III 

IV 

a 

c 

a 

4J 

_o 

<V 

Mill 
Iphiti 

Iphit 

4) 

rbon 

a 

c3 

w 

m 

0 

52. 20^^ 

51.48^ 

50.16^ 

0.89 

0.80 

1.11 

0.32 

6.47 

6.78 

6.58 

8.53 

>^ 

3.09 

'  3.99'"^ 

2.66 

0.35 

0.33 

0.15 

0.47 

0.30 

0.22 

'  0.13 

0.30 

4.12 

4.59 

2.83 

4.10 

3.71 

3.80 

2.12 

0.91 

10.79 

6.72 

10.94 

11.18 

7.49 

11.19 

13.06 

15.78 

14.00 

11.95 

9.10 

4.59 

101 .89 

101.67 

101.49 

99.00 

3.16 

2.70 

2.05 

1.04 

98.73 

98.97 

99.44 

97.96 

1.27 

1.03 

0.56 

2.04 

80cc 

93  cc 

95  cc 

109CC 
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Comparison  of  the  above  analyses  with  those  of  the  ash  of 
cane  juices  (Table  XXII)  shows  several  very  striking  differ- 
ences. There  is  only  about  one-half  the  quantity  of  sulphuric 
acid  in  the  molasses  ash,  notwithstanding  the  heavy  sulphuring 
which  some  of  the  juices  received.  This,  of  course,  is  due  to 
the  removal  of  the  sulphuric  acid  as  calcium  sulphate ;  the  same 
holds  true  of  phosphoric  acid.  We  note  also  an  increase  in  the 
amount  of  lime  in  the  molasses  ash,  with  a  corresponding  increase 
in  carbonic  acid  and  alkalinity  and  a  decrease  in  iron,  alumina 
and  silica.  The  variations  in  chlorine  content  of  the  four  ashes 
are  especially  noteworthy,  and  we  have  here  a  good  illustration 
of  the  influence  of  local  conditions  upon  the  composition  of 
cane  products.  Molasses  I  was  produced  upon  a  plantation  near 
the  Gulf,  where  the  cane  fields  are  occasionally  flooded  with 
salt  water;  molasses  IV,  on  the  other  hand,  was  produced  on  a 
plantation  in  the  interior  of  Louisiana,  over  a  hundred  miles 
from  the  coast.  The  excess  of  chlorides  in  Lower  Coast  molasses 
such  as  I  is  frequently  perceptible  to  the  taste,  and  this,  of 
course,  affects  its  sale  for  household  purposes. 

The  distribution  of  the  nitrogen  of  residual  cane  molasses 
among  the  different  bodies  shows,  as  might  be  supposed,  very 
noticeable  differences  from  wliat  exists  in  the  raw  juice. 

TABLE  XLIV. 

(Distribution  of  nitrogen  in  sugar  cane  molasses.) 

Percentage    Percentage  of 
in  Molasses.  Total  Nitrogen. 


Nitrogen  in  albumoses  and  pep- 


0.0153% 

3.28% 

Nitrogen  in  amido-acids   

0.1774% 

38.00% 

Nitrogen  in  amido-acid  amids .... 

0.0672% 

14.38% 

0.0147% 

3.15% 

Nitrogen  in  nitrates   

0.0370 

7.92 

Nitrogen    in    nitrogenous  bases 

0.1113% 

23.83% 

Nitrogen  in  other  forms  

0.0441% 

9.44% 

Total  

0.4670 

100.00 
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A  comparison  of  Tables  XLIV  and  XIII  shows  very  marked 
differences.  The  large  amount  of  nitrogen  in  the  molasses  m 
the  form  of  xanthin  bodies  is  especially  noticeable,  those  con- 
stituents being  almost  completely  absent  in  the  jmce.  The  xan- 
thin and  other  nitrogenous  bases  in  the  molasses  are  no  doubt 
rgely  formed  by  a  breaking  up  of  the  nucleo-proteids  during 
cScation  and  by  the  disintegration  of  the  soluble  albumoses 
during  the  whole  process  of  manufacture. 

Among  other  ingredients  which  accumulate  in  the  final 
molasses  in  large  amounts  are  the  organic  acids  (principally  as 
?me  and  potash  salts)  and  the  gums.  These  are  derived  partly 
aTsuL  from  the  original  juice  and  partly  from  the  decomposi- 
tion of  thHugars,  amids  and  other  organic  ingredients  during^ 
':i:isS:rT\n;esti,.^on.  of  these  constituents  are  at  presen 
Teing  carried  out,  and  we  hope  in  the  near  future  to  give  a 
fuller  account  of  their  nature  and  characteristics. 

Reworking  of  Molasses  with  First  Peoducts.  ' 
In  the  foregoing  descriptions  of  sugar-house  operations,  the 
suga  s  were  obtained  from  the  Juice  in  two  or  three  different 
S   Lns.    A  few  plantations  in  Louisiana  ^^ave  made^a  pra^^- 
L  of  obtaining  all  their  sugars  in  one  ov^^r.Uon  ^^}^ont^e 
u.e  of  a  hot  room.  In  this  process  the  molasses  from  the  eentrifu 
ga  s  is  either  run  back  into  the  mill  juice  before  sulphurmg  and 
rewo  ked  or  is  taken  up  into  the  pan  and  rebelled  after  grain 
haTbeen  formed  from  a  fresh  lot  of  syrup.   This  process  is  kept 
^p  for  th  e  "  four  rounds  when  the  accumulation  of  impuri^es 
bee  me^      great  that  its  further  continuation  is  -"1. 
Masses  is  then  withdrawn  from  circulation  either  wholly 
or  in  part,  and  the  process  continued  as  betore. 
While  the  above  process  or  some  of  its 

rrsu7.:or 

ttlaWe  by  the  Id  hot  room  method.  The  following  series  o 
IXt  I  CTiiq^elin  of  molasses  obtained  J^^f 

strikes  by  a  process  of  the  above  f''''^'"f.^^Z 
molasses  as  withdrawn  from  circulation,  will  be  of  interest. 
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TABLE  XLV. 


No. 

Total 
Solids 

iS  ucrosG 

Glucose 

Solids  Not 
Sugar 

Purity 

Glucose 
Ratio 

First 
Strike 

1 
2 
3 
4 

78.09 
80.00 
77  77 
78!  25 

52.00 
48.50 
47.45 
47  .'99 

14.70 
16.50 
1A  no 

15.15 

11.39 
14.99 
1  l.oO 
15.11 

66.58 
60.64 
61 ,06 
61.32 

28.27 
34.01 
33.76 
31.57 

Average . . 

78.53 

48.99 

15.59 

13.95 

61.90 

31.90 

Second 
Strike 

5 
6 

8 

74.86 
72.54 
74.64 
7L22 

45.73 
40.87 
46  03 
39!  52 

18.87 
14.70 

10.00 

14.28 

10.20 
15.97 
13.23 
17.42 

61.07 
57.12 
61 .67 
55.49 

41.26 
33.52 
33.41 
36.13 

Average . . 

73.06 

43.04 

15.81 

14.21 

58.84 

38.58 

Third 
Strike 

9 
10 
11 
12 

81.16 
80.77 
79  00 
79^02 

43.05 
42.60 
42  08 
42^26 

17.58 
16.66 
16 . 66 
16.13 

20.53 
21.51 
20.36 
20.63 

53.04 
52.74 
53.26 
53.48 

40.83 
39.10 
39.58 
38.16 

Average . . 

79.99 

42.50 

16.76 

20.73 

53.13 

39.42 

Fourth 
Strike 

13 
14 
15 
16 

80.55 
83.71 
80.57 
81.24 

40.65 
43.55 
39.47 
39.80 

14.81 
16.66 
14.81 
'  14.81 

25.09 
23.50 
26.29 
26.63 

50.34 
52.02 
48.98 
48.99 

36.43 
38.25 
37.52 
37.21 

Average.. 

81.52 

40.87 

15.27 

25.38 

50.08 

37.35 

Final  Molasses . .. 

80.87 

39.76 

18.34 

22.77 

49.16 

46.12 

The  results  show  a  continued  accumulation  of  impurities 
in  the  molasses  after  each  round,  especially  at  the  third  and 
fourth  strikes.  The  mixing  of  the  molasses,  juices  and  syrups 
of  ever-varying  composition  and  purity  of  course  complicates 
the  control  of  such  a  method  of  manufacture.  The  final  molasses 
by  the  above  process  when  withdrawn  has  a  sucrose  content  and 
pu.rity  of  ordinary  hot  room  second  molases,  but  the  presence 
of  excessive  amounts  of  gummy  decomposition  products  ren- 
dered further  working  of  the  residue  inadvisable. 

IX.    EFFECTS  OF  FERMENTATION  UPON  THE  COMPO- 
SITION OF  SUGAR  CANE  PRODUCTS. 

Before  concluding  this  bulletin  upon  the  composition  of  the 
sugar  cane  and  its  products,  a  brief  account  of  some  of  the  ab- 
normal constituents,  which  are  sometimes  formed  by  the  activity 
of  yeasts,  moulds  and  bacteria,  will  be  of  value. 
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The  number  of  micro-organisms  which  produce  decompo- 
sition of  cane  products  is  almost  unlimited,  and  the  chemical 
changes  which  develop,  especially  when  several  fermentations 
take  place  simultaneously,  are  necessarily  very  complex.  In  the 
brief  space  at  our  command  we  can  only  take  up  a  few  of  the 
typical  and  more  common  fermentations. 

The  most  common  fermentation  which  the  raw  juice  of  the 
cane  undergoes  in  Louisiana  is  not  the  alcoholic,  as  might  be 
supposed,  but  a  fermentation  designated  variously  as  the  viscous, 
mucilaginous  or  mannitic.    This  fermentation  is  anaerobic  in 
character;  a  most  powerful  reducing  action  in  consequence  takes 
place,  by  virtue  of  which  the  juice  is  rapidly  bleached.  The 
liquid  becomes  thick  and  ropy,  and  if  the  culture  be  pure  the 
juice  will  finally  set  to  a  perfectly  solid  jelly.  Various  organisms 
may  produce  this  type  of  fermentation,  but  the  best  known  mem- 
ber of  this  class  of  bacteria  is  the  Leuconostoc  or  Streptococcus 
mesenteroides,  the  so-called  ''frog  spawn"  of  the  beet  sugar 
manufacturer.    This  fermentation  was  one  of  the  first  to  attract 
the  attention  of  investigators  and  the  study  of  its  products  of 
decomposition  constitutes  an  interesting  chapter  in  the  subject 
of  biochemistry. 

Vanquelin  in  1822  caused  four  bottles  of  cane  juice  to  be 
sent  from  Martinique  to  France.    The  samples  arrived,  how- 
ever, in  a  very  bad  condition,  the  juice  having  changed  to  a  thick 
mucilage.    Vanquelin  therefore  busied  himself  with  a  study 
of  the  gummy  matter  into  which  the  sugar  had  been  changed, 
but  the  methods  of  organic  analysis  at  that  time  were  in  their 
infancy,  and  no  definite  knowledge  of  the  gum  seems  to  have  been 
gained. '  Peligot,  Kircher,  Briining  and  many  others  also  occu- 
pied themselves  with  the  problem,  studying  the  gummy  fermen- 
tation products  of  both  cane  and  beet  juices.   Durin*  regarded 
the  constituent  of  this  gum  as  cellulose  and  felt  so  certain  of  his 
ground  that  he  took  out  a  patent— a  curiosity  of  its  kind— for 
the  ''conversion  of  crystalline  sugar  into  cellulose  and  for  any 
use  which  such  cellulose  can  find  technically."   It  was  Scheibler 
who  first  established  the  real  nature  of  the  product;  he  proved 
the  gum  to  be  a  body  very  similar  to  dextrin  and  named  it  dex- 
tran.    Scheibler  himself,  however,  fell  into  an  error,  for  he  re- 

*-'De  la  fermentation  celluloisque  du  sucre  de  canne".    Comptes  Rendus.  83.128. 
''''tZeits.  des  verein  d.  deutschen  ZucUer-lndustrie.  1869.  p.  472:1874.  p.  309:187.5  p.  112. 
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garded  the  gum  not  as  a  fermentation  product,  but  as  a  substance 
occurring  naturaUy  in  the  plasms  of  the  beet-cells. 

Dextran  was  prepared  from  samples  of  clarified  cane- juice 
I  ni!^  ^dergone  the  viscous  fermentation,  by  precipitating 
with  95%  alcohol.  The  ^m  was  filtered  off  and  repeatedly  puri- 
fied by  dissolving  in  dilute  sodium  hydrate,  filtering  and  precipi- 
tating with  alcohol  acidified  with  hydrochloric  acid  After 
washmg  with  alcohol  and  ether,  the  gum  was  dried  first  at  60° 
and  then,  after  pulverizing,  at  100°,  and  finally  at  130°  The 
product  thus  obtained  was  perfectly  white  and  contained  1  65% 
of  ash,  mostly  Na  CI.  The  following  analysis,  calculated  to  ash 
tree  substance,  was  obtained : 

Theoretical  for 

„,  (C,H„0,)n-3(C,H,„0,),H,0. 

Hydrogen    6.54%  6.?2  6  40 

Carbon    42.50  44.42  42.83 

Other  analysts  have  reported  for  dextran  41.45-43.61%  car- 
bon. The  formula  usually  assigned  to  dextran  is  (C,U,,0  )n 
the  same  as  that  of  cellulose.  The  writer,  however,  is  inclined 
to  the  belief  that  dextran  is  a  hydrated  product  of  variable  com- 
position. 

A  sample  of  dextran  weighing  .3848  grm.  was  dissolved 
to  50  cc,  a  drop  of  ammonia  being  added  to  secure  freedom  from 
opalescence.  The  solution  gave  a  polariscopic  reading  of  -f4  47 
Ventzke  in  the  100  mm.  tube,  from  which  the  specific  rotation 
r  „  1  20°  ^  ^3468  X4.47  X  50 

I.    J  D  ^3848         =+201.8.    The  results  recorded 

in  the  literature  for  the  specific  rotation  of  dextran  vary  from 
+195  to  -j-230. 

^  The  presence  of  dextran  in  sugar-cane  products  may  intro- 
duce an  error  into  the  analytical  work.  It  happens  occasionally 
m  Louisiana  that  the  sugar  cane  is  damaged  by  a  splitting  freeze- 
on  the  occurrence  of  warm  weather  a  fermentation  sets  in  with 
the  formation  of  considerable  dextran  within  the  cane.  In  an- 
a-yzing  juices  from  such  canes  the  inexperienced  chemist  is  often 
puzzled  because  his  juices  polarize  well,  yet  give  him  poor  re- 
turns in  the  sugar-house.  The  following  analyses  of  badly  fer- 
mented  cane-juices  will  show  the  influence  of  dextran  upon  the 
polarization : 
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TABLE  XLVI.  , 
Degrees  Reduoing'^"'''''''  ''  Apparent 

No     Brix    Polarization.  Snerose.  Sugars.    Dextran.  Purity. 

7.8  +18.0        0.0%     0.15%       5.90%  232 

2''..  4.8  +10.4        0.0        trace       3.35  216 

The  occurrence  of  dextran  in  cane  syrups  and  molasses 
might  lead  the  food  chemist  to  suspect  an  adulteration  of  these 
products  with  commercial  glucose,  when  in  reality  no  such  adul- 
terant was  present.  ^      '1  1 
The  viscous  fermentation,  as  was  stated,  exerts  a  powerful 
reducing  action  upon  the  cane  juice,  and  as  a  consequence  of  this 
reduction  various  deoxidation  products  are  formed.    The  most 
common  of  these  is  mannite,  which  was  very  early  recognized 
among  the  products  of  this  fermentation  and  for  -ason 
the  name  mannitic  fermentation  was  «o^f      f  f ^  H''^^ 
at  first  supposed  that  the  mannite  was  the  product  of  a  special 
inim  but  this  is  a  mistake,  for  maunite  may  he   ormed  in 
Twentation  of  ^gar  where  a  reducing  action  takes  p^c^^ 
n^he  quantity  of  mannite  in  fermented  jmces  will  vary;  ces 
;th  showed  over  2%  mannite  were  i'>--<^ 
sis  to  be  nearly  deficient  in  the  same,  owing  to  the  fact  that  other 
f„tations^ad  set  in,  whereby  the  mannite  was  destroyed. 
Among  the  products  of  the  different  anaerobic  fermentations 

,0  which  cane  juice  is  subject  are  various  gaseous  bodie  .  Jn 
e  n"  juices  clarified  by  the  sulphitation  process,  -P^-^  7 
as  have  been  afterwards  treated  with  P^7^^;"Yi  "^^^^^ 
tion  occasionally  sets  in  and  large  quantities  °f  ^^dro  ^n^^^. 

1  r.A     TViP  oHnr  of  this  ^as  is  usually  very  noxice 

7  L  nf  this  gas  generated  from  uice  or  syrup  that  had 
explosion  ot  this  gas,  fermenta- , 

K,  PTi  left  standing  m  vacuum  pans  or  eltectb. 
been  lett  stana                       ^  takes  place,  as  may 

tatiou  of  Xn  t-'ttert  the  Cellulose  of  the  cane  fibre 

occur  m  a  diffusion  battery,  t  contains 

.  «jr:n  t  "™ 


Louisiana  Bulletin  No.  91. 


99 


frequently.  The  fermentation  which  takes  place  in  bagasse  piles 
io  usually  of  the  butyric  order,  as  may  be  recognized  by  the  pecu- 
liar rancid  odor  which  is  given  off. 

Reference  was  just  made  to  Durin's  patent  for  obtaining 
cellulose  from  sugar.  Notwithstanding  the  fact  that  Scheibler 
proved  Durin's  cellulose  to  be  an  entirely  different  body,  cellu- 
Jose  may  be  formed  from  sugar  in  large  amounts  by  the  activity 
of  bacteria.  A  fermentation  of  this  kind  was  reported  in  the 
Louisiana  Sugar  Planter  (Vol.  34,  p.  238)  by  the  writer  several 
years  ago,  and  more  recent  investigations  show  that  fhis  fermen- 
tation is  one  of  very  general  occurrence  in  Louisiana. 

This  fermentation,  unlike  the  viscous,  is  aerobic.  Large 
gelatinous  lumps  of  leather-like  toughness  are  formed  in  the 
juice.  These  lumps,  which  sometimes  weigh  several  pounds,  are 
stratified  in  appearance  and  are,  as  a  matter  of  fact,  made  up  of 
an  infinite  number  of  closely  compacted  membranes.  The  sub- 
stance of  these  membranes  on  boiling  with  alkali  does  not  pass 
into  solution,  as  is  the  case  with  dextran,  .but  shrivels  up  into  a 
dense  white  body,  which  gives  all  the  reactions  of  cellulose,  yield- 
ing a  blue  coloration  with  zinc  chloride  and  iodine  and  being 
99  per  cent  soluble  in  cupro-ammonium.  The  percentage  compo"- 
sition  of  the  purified  substance  precipitated  from  cupro-ammon- 
ium  agreed  with  that  for  cellulose. 

Theoretical 
Found.  for  (CeH,oO,)n 

■Hy<irogen    6.28  per  cent.        6.22  per  cent. 

^^^^on   43.87  per  cent.       44.42  per  cent. 

The  amount  of  dried  membrane  formed  by  this  fermentation 
in  a  cane  juice  was  about  13%  and  the  amount  of  cellulose  about 
7%  of  the  total  sugar  fermented.  When  examined  under  the 
microscope  the  membranous  tissue  is  seen  to  consist  of  inter- 
woven chains  of  bacteria  imbedded  in  the  capsular  matter,  which 
constitutes  the  real  substance  of  the  membrane.  Intermingled 
with  these  bacterial  chains  a  great  many  yeast  cells  are  usually 
visible,  and  it  may  be  that  we  have  here  a  case  of  symbiosis,  such 
as  occurs  with  the  ginger  beer  ferment,  which  was  formerly  em- 
ployed quite  extensively  in  the  Southern  States  for  making 
molasses  beer. 
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As  constituents  of  the  deposits  and  scums  which  always  form 
in  fermenting  juices,  syrups  and  molasses,  we  have  a  number 
of  substances  which,  like  dextran  and  cellulose,  are  to  be  regarded 
as  of  assimilative  rather  than  of  fermentative  origin.  Such,  for 
example,  is  mannan  •  the  mixed  sediment  of  yeast  cells,  mycelia, 
etc.,  found  in  decomposed  juices  and  syrups,  always  contains  this 
body. 

Another  common  ingredient  of  these  fermentation  products 
iT  the  nitrogenous  body  chitine.  We  have  found  this  substance 
to  be  a  very  important  constituent  of  the  scums*  which  form 
every  year  upon  the  surface  of  molasses  left  over  in  the 
hot  room.  These  scums,  upon  washing  out  the  adherent  molasses, 
constitute  a  brownish-colored  pulpy  mass,  a  sample  of  which  air- 
dried  gave  the  following  analysis : 

,T  •  ^  ......  10.00^^ 

Moisture   

  11.30% 

Chitme   

Protein   

Fat   27.50% 

Ash   '-''^^ 

Undetermined  (N.  free)   U.00% 

After  extracting  the  dried  material  with  successive  portions 
■  of  ether,  boiling  soda,  hot  water  and  alcohol,  about  15%  of  in- 
soluble residue  was  obtained,  which  analysis  showed  to  be  90% 
chitine.  This  residue  on  boiling  with  concentrated  hydrochloric 
acid  gave  a  dark-colored  solution,  which  on  evaporation  yielded 
beautiful  glistening  crystals  of  glucosamine  hydro-chlonde, 
CH  (NHJOjHCl.  These  crystals  were  easily  soluble  m 
w°ater  and  gave  in  the  polariscope  a  specific  rotation  of  -f 70.45, 

a  little  higher  than  that  of  sucrose. 

The  large  amount  of  fat  in  the  molasses  scums  (27.50%)  i» 

noteworthy,  and  what  i^  more  remarkable,  the  composition  of 

this  fat,  as  is  shown  from  its  physical  and  chemical  constants,. 

agrees  very  closely  with  that  of  butter  fat. 

as  belonging  to  the  genus  citromyces. 
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-^j    ^-  '  -^^^  ^^^"^  Scums.  Butter  Fat. 

?>aponitication  number    223  1  228  5 

Iodine  absorption  number   28  17  qq'oc 

Reichert-Meissl  number  ....         '  "      39  3^  90  o 

'Melting  point   f/^^ 

Melting  point  insol.  acids   41°  ^^'^^ 

Iodine  number  insol.  acids   3O.53  29  5 

This  is  the  first  instance  so  far  as  can  be  found  of  any  other 
lat  either  vegetable  or  animal,  showing  such  a  similarity  as  re- 
gards the  above  constants,  to  butter  fat.    In  certain  respects 
however,  the  fat  differs  from  fresh  butter  fat.  ' 

.  . ,        ,  '  Fat  from  Scums.  Butter  Fat. 

Acid  number   85.2  0  50 

Ether  number   I37  9  ^28  0 

Mean  mol.  wt.  soluble  acids   129.7  98  1 

Mean  mol.  wt.  insoluble  acids   283.2  261  0 

^  The  distinguishing  characteristic  of  the  fat  from  the  scums 
IS  the  high  degree  of  acidity  and  the  greater  preponderance  of 
^soluble  acids  as  caproic  and  caprylic.  The  high  acid  number  is 
undoubtedly  the  result  of  hydrolysis  through  a  fat  splitting 
enzyme. 

It  will  be  impossible  at  present  to  take  up  other  interesting 
fermentations  of  sugar-cane  products,  such  as  that  produced  by 
otedum  lactis,  by  the  various  varieties  of  mucor,  aspergillus  and 
:VemcilUum,  and  by  the  various  kinds  of  mycoderms,  or  to  discuss 
the  character  of  the  products  formed  by  these  various  organisms, 
'ihere  is  one  fermentation  product,  however,  which  we  would 
bKo  to  mention    before  concluding,  as  it  seems  to  be  of  ouite 
•common  occurrence,  although  not  generally  recognized.  ^The 
substance  in  question  is  dimethylketol  or  acetyl-methyl-carbinoL 
CII3CO-OHOH-CH3.    The  compound  was  first  made  syntheti- 
cally by  Pechman*;  it  was  discovered  later  by  Grimbertf  among 
the  products  produced  by  the  fermentation  of  dextrose,  dextrin 
and  mannite  by  Bacillus  tartricus,  and  by  Browne|  among  the 
fermentation  products  in  eider  vinegar.    Pastereau§  has  also 
Tr.--«eently  shown  this  body  to  be  a  common  constituent  of  commer- 

*Ber.  d.  Chem.  Ges:  21.  2754.  22.  2214. 
tComptesRendusl.S2.  706. 
tJour.  Amer.  Chem.  Soc.  C5.  p.  31. 
ilour.  Pharm  Chem.  1905.  21.  .593. 
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c^al  vinegar.  We  have  again  found  the  same  substance  in  a  fer- 
mented cane  syrup,  and  it  is  our  belief  that  this  compound  is 
always  produced  in  small  amounts  whenever  the  alcoholic  fer- 
mentation is  arrested  through  the  development  of  oxidizing  or 
acid  producing  bacteria. 

It  is  a  mistake  to  suppose  that  the  fermentation  of  sugar- 
cane products  is  limited  entirely  to  such  dilute  media  as  3uices 
vnd  syrups.    Molasses  is  also  very  susceptible  to  fermentation, 
and  even  raw  sugars  during  transport  or  in  storage  may  undergo 
a  gradual  deterioration  through  the  activity  of  yeasts  and  bac- 
teria   The  fermentation  of  such  a  thick  menstruum  as  molasses, 
however,  is  confined  entirely  to  the  surface,  which,  through  the 
attraction  of  hygroscopic  moisture,  becomes  dilute  enough  to 
favor  micro-organic  growth.   The  same  is  true  of  raw  sugars;  the 
film  of  molasses  coating  the  crystals  undergoes  a  gradua  fer- 
mentation, with  the  result  that  the  underlying  sucrose  is  slowly 

dissolved  and  inverted.  _ 

The  deterioration  of  molasses  and  sugar  during  storage  is  a 
problem  of  great  importance  to  the  sugar  industry,  and  the  fol 
Ling  instance  may  perhaps  have  an  interest  for  those  who 
are  sometimes  disposed  to  hold  their  sugars  for  an  increase  m 

Tn  IpM  1904,  a  shipment  of  Cuban  sugars  from  different 
rlantations  was  received  in  New  Orleans.  The  sugars  were  of 
Clary  96  test  type  and  showed  -  P-^^^^  — 
Polarizations  were  made  at  the  Sugar  Experiment  Station  aft« 
unloading  and  again  of  the  same  samples  the  succeeding  winter. 
The  results  are  given  in  Table  XLVII. 
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TABLE  XLVII. 
(Showing  deterioration  of  sugars  on  standing.) 

 Polarization  

itation—  April,  1904.  January,  1905.  Decrease. 


^^^"^    96.50  95.60  0  90 

^"^i^^^o    96.05  95.00  1.05 

Mercedita  Central   95.50  93.20  2  30 

Toledo   94.20  91.70  2  50 

I^^^o^   97.15  94.60  2.u:i 

<^aridad    93.95   .  91.10  2.85 

Provideneia    94.70  91.20  3.50 

Mercedita    95.00  91.20  3*80 

Nombre  de  Dios   95.90  91.50  4^40 

Avenhoff    96.80  90.70  6.10 

I^^cia   96.20  89.00         •  7.20 


Average    95.63  92.25  3.38 


At  the  time  of  the  second  polarization  the  sugars  had  all 
perceptibly  darkened  and  had  acquired  a  very  marked  acid  re- 
action. Bacteriological  tests  showed  the  number  of  organisms  to 
vary  from  64  to  512  per  gram  of  sugar.  The  bacteria  were 
largely  aerobic  in  character,  and,  finding  a  very  suitable  medium 
for  growth  in  the  moist  film  of  molasses  coating  the  sugar  crys- 
tals, produced  an  inversion  which  resulted  in  a  decrease  in  polari- 
zation of  from  0.1  to  0.8  per  cent  per  month.  In  the  summer  the 
deterioration  was,  no  doubt,  much  greater  than  this  general  aver- 
age. The  thorough  drying  of  commerpial  sugars  intended  for 
storage  or  long  shipment  cannot  be  too  strongly  enforced,  for 
only  in  this  way  can  the  losses  from  fermentation  be  reduced 
to  a  minimum. 
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LETTEIi  OF  TRANSMISSION. 


Prof.  W.  B,.  Dodson,  Director,  L.  8.  U.  Experiment  Stations, 
Baton  Rouge,  La.: 

Dear  Sir— I  beg  to  transmit  herewith  a  report  by  Mr.  C.  W, 
Flynn,  Jr.,  Assistant  Entomologist  of  the  State  Crop  Pest  Com- 
mission, upon  certain  experiments  conducted  by  the  Commis- 
sion in  co-operation  with  the  Bureau  of  Entomology,  U.  S.  De- 
partment of  Agriculture,  during  1906,  for  the  purpose  of  deter- 
in  ining  whether  general  late  planting  of  the  cotton  crop  in 
regions  infested  by  the  boll  weevil  could  reduce  the  damage  by 
that  insect. 

The  results  of  these  experiments,  which  were  entirely  origi- 
nal in  their  nature,  are  of  value  to  every  cotton  planter  in  the 
State,  as  they  show  the  utter  fallacy  of  a  rather  widely  circu- 
lated impression  that  the  boll  weevil  problem  can  be  solved  in 
tin's  way. 

I  would  recommend  that  this  report  be  published  as  a  bulle- 
tm  of  the  Experiment  Stations,  in  accordance  with  a  resolution 
proposed  by  Col.  Chas.  Schuler,  Commissioner  of  Agriculture, 
and  adopted  by  the  State  Crop  Pest  Commission  at  its  meeting 
April  11^  1907,  which  resolution  provided  that  the  Stations  be 
requested  to  publish  results  of  experiments  by  the  Commission, 
etc.,  when  funds  therefor  cannot  be  spared  out  of  the  Crop  Pest 
Commission  appropriation. 

Very  respectfully, 

WiLMON  Newell, 
Entomologist,  L.  S.  U.  Experim,ent  Stations. 
Baton  Rouge,  La.,  April  30,  1907. 
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EXPERIMENTS  IN  THE  LATE  PLANTING  OF  COTTON 
TO  AVOID  BOLL  WEEVIL  DAMAGE,  1906. 


BY  C.  W.  FLYNN,  JR. 


The  theory  has  been,  frequently  advanced  that  if  all  cotton 
v/ere  planted  late  in  the  season,  the  majority  of  hibernated  boll 
v-eevils  would  die  of  starvation  and  that  therefore  the  damage 
to  the  late  planted  crop  by  this  pest  would  be  small  or  inappre- 
ciable. 

The  advocates  of  this  theory  have  maintained  that  late 
planting  of  the  cotton  would  lengthen  the  period  during  which 
the  weevil  must  survive  without  food,  in  the  same  manner  that 
early  fall  destruction  of  the  cotton  stalks  lengthens  the  period 
through  which  the  weevil  must  survive  until  another  season's 
crop  makes  its  appearance. 

At  first  sight  the  theory  appears  very  plausible,  and  to  test 
its  merits  in  actual  practice  experiments  Avere  undertaken  during 
1906  in  the  late  planting  of  cotton  in  the  boll  weevil  infested 
st^ctions  of  western  Louisiana. 

As,  manifestly,  an  experiment  could  not  be  conducted  in- 
volving fifty  per  cent  of  the  cotton-growing  territory  of  the 
State  or  which  required  all  planters  to  plant  late,  it  was  neces- 
sary to  find  infested  fields  isolated  by  several  miles  from  all 
other  cotton-growing  territory.  Such  fields  planted  late  would 
present  conditions  exactly  parallel  to  those  which  would  exist 
in  every  cotton  field  were  all  the  farmers  of  any  parish  or  any 
one  section  of  country  to  adopt  the  late  planting  theory  and 
put  it  into  practice. 

It  could  make  no  difi'erence  whether  the  weevils  reached 
late-planted  fields  by  flying  over  several  miles  of  forest  or  vacant, 
fields  or  over  several  miles  of  late-planted  cotton.  The  fact, 
obtained  in  these  experiments  therefore  show  most  plainly  and 
forcefully  what  dire  results  would  follow  were  individual  farm- 
ers or  even  all  of  the  farmers  over  an  area  of  several  parishes, 
to  plant  the  cotton  crop  late  in  the  spring  with  the  cherished 
hope  of  outwitting  or  exterminating  the  boll  weevil. 
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^     In  two  of  the  parishes  longest  infested,  Vernon  and  Calca- 
sieu, two  isolated  fields  were  selected  for  these  experiments 
Ihese  fields  had  been  planted  in  cotton  in  1905,  and  the  crop 
was  almost  totally  destroyed  by  the  weevils. 

In  selecting  these  fields,  care  was  taken  to  secure  fields  as 
far  from  other  cotton  fields  as  possible.  This  was  done  for  the 
purpose  of  ascertaining  whether  these  fields  would  become  in- 
fested from  hibernated  weevils  surviving  the  winter  and  spring 
and  m  the  event  that  the  hibernated  weevils  did  not  survive^ 
whether  the  cotton  would  have  an  opportunity  to  make  a  fairly 
good  crop  before  becoming  infested  by  the  summer  and  autumn 
migrations  of  the  weevil. 

The  Experiment  in  Vernon  Parish. 

The  experimental  plot  consisted  of  two  and  one-half  acres 
of  good  upland  soil,  situated  ten  miles  to  the  north  of  Leesville, 
just  outside  of  what  is  known  as  the  ''black  lands,"  and  by  spe- 
cial arrangement  was  located  on  the  farm  of  Mr.  J.  A.  Brown. 
For  ten  or  twelve  miles  to  the  north,  east  and  west  of  the  ex- 
permiental  field  very  little  cotton  was  grown,  the  nearest  field 
being  about  four  miles  away.  The  only  cotton  area  in  this  part 
of  the  parish  lies  south  of  the  experiment,  the  nearest  field  in 
this  direction  being  about  two  and  one-half  miles. 

The  experimental  field  was  surrounded  by  forest,  and  the 
two  and  one-half  acres  planted  in  cotton  was  the  only  cotton 
planted  on  the  place. 

The  land  was  thoroughly  prepared  the  latter  part  of  May, 
and  the  cotton  seed  planted  on  June  6th.  Fertilizer  (''8-2-2") 
was  applied  at  the  rate  of  300  pounds  per  acre,  about  ten  days 
before  planting. 

On  June  14  the  cotton  was  considered  up  to  a  stand  and  was 
carefully  inspected  on  this  date  for  boll  weevils,  but  none  were 
found.  Failure  to  find  adult  weevils  on  the  small  cotton  at  this 
time  could  not,  however,  be  taken  as  evidence  that  all  weevils 
surviving  the  winter  in  and  around  this  field  had  perished,  as  it 
is  well  known  that  it  is  often  nnpossiblo  I0  ^  n.}  them  on  cotton 
before  squaring,  even  in  sections  which  are  heavily  infested. 
^or  is  there  any  assurance  that  all  the  weevils  were  out  of 
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hibernation  at  this  date,  for  at  Keachie,  La.,  the  same  spring 
the  last  of  the  hibernating  weevils  did  not  leave  their  winter 
•quarters  until  June  27  and  28. 

On  July  21  the  cotton  in  this  experimental  field  had  just 
commenced  to  square,  and  10.4  per  cent  of  the  squares  were 
found  infested.  Adult  weevils  of  the  first  brood,  which  can  be 
told  by  their  appearance  from  the  much  older  weevils  that 
have  survived  the  winter,  were  also  found  in  this  field,  and  since 
squares  had  not  been  present  here  long  enough  for  their  develop- 
ment, they  must  necessarily  have  come  from  other  fields,  the 
Ti.-arest  of  which  was  two  and  one-half  miles  away. 

On  July  21,  for  comparison  with  this  experimental  field,  in- 
spections were  made  of  cotton  fields  between  Mr.  Brown's  place 
and  Leesville,  and  the  percentage  of  squares  found  infested  was 
28,  24.4,  78,  29.2  and  20.4  in  the  several  fields. 

On  August  15,  63.6  per  cent  of  the  squares  in  the  experi- 
mental field  were  found  infested. 

The  fields  along  the  road  between  Leesville  and  the  experi- 
ment, which  were  inspected  on  July  21,  were  again  inspected,  and 
the  infestation  found  to  have  increased  to  99.2  per  cent,  98  per 
cent,  96  per  cent,  92.5  per  cent  and  96.8  per  cent,  respectively. 

According  to  the  owner,  Mr.  Brown,  this  same  land  had  in 
previous  seasons  produced  about  1,200  pounds  of  seed  cotton- 
to  the  acre,  without  fertilizer  and  in  spite  of  the  weevil.  This 
late-planted  experimental  field  produced  in  1906  but  266  pounds 
of  seed  cotton  to  the  acre,  even  though  well  fertilized,  well  cul- 
tivated, and  despite  the  fact  that  seasonable  conditions  were 
highly  favorable  for  a  large  yield.  The  late  planting,  therefore, 
obviously  reduced  the  yield  from  1,200  pounds  of  seed  cotton, 
per  acre  to  266  pounds  per  acre,  a  decrease  of  934  pounds,  or 
in  ore  than  half  a  bale. 

The  Experiment  in  Calcasieu  Parish. 
Very  little  cotton  is  grown  in  the  vicinity  of  Merryville; 
in  fact  probably  not  more  than  thirty  acres  were  planted  withm 
a  radius  of  five  miles  during  1906.  The  cotton  area  of  any  ex- 
tent nearest  to  Merryville  is  situated  around  De  Kidder,  about 
eighteen  miles  north'.    To  the  east  for  twelve  miles  there  were 
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no  cotton  fields,  and  to  the  north  of  the  experimental  field  the 
first  cotton  field  was  located  about  three  miles  distant.    The  • 
r.tarest  cotton  field  in  any  direction  was  south,  about  two  and 
one-half  miles  away. 

The  experiment  here  was  carried  out  by  Steward  Willis 
a  colored  farmer  highly  respected  in  his  community. 

The  experimental  plot  consisted  of  two  acres  of  good  up- 
land soil  and,  like  the  experiment  at  Leesville,  was  fertilized 
with  300  pounds  of  8-2-2")  fertilizer  per  acre,  and  planted  on 
June  5th.  A  dry  spell  occurred  at  this  time  which  delayed  the 
germination  of  the  seed,  and  it  was  not  until  the  first  week  in 
July  that  a  good  stand  appeared.  The  weevils  made  their  ap- 
pearance in  the  field  as  soon  as  the  cotton  began  to  square,  and 
by  August  23d  practically  all  squares  were  infested. 

Willis  states  that  his  land,  unfertilized,  ordinarily  produced 
from  750  to  1,000  pounds  of  seed  cotton  per  acre.  The  1906 
crop,  though  fertilized  and  well  cultivated,  produced  but  547 
pounds  of  seed  cotton  per  acre,  a  loss  of  from  200  to  450  pounds 
per  acre,  as  a  result  of  being  planted  late. 

In  the  case  of  both  these  late-planted  fields  there  was  noth- 
ing to  indicate  that  all  the  weevils  perished  of  starvation  before 
the  cotton  came  up,  nor  was  there  any  difficulty  in  distinguish- 
ing the  weevils  of  the  first  summer  brood  that  came  to  this  field 
from  time  to  time  during  June  and  July  from  infested  fields 
several  miles  away,  though  no  defined  "migration"  took  place 
until  in  August. 

Even  leaving  this  early  summer  dispersion  of  the  weevils 
out  of  account,  such  late-planted  cotton  would  be  literally  over- 
run by  the  yearly  extensive  migration  of  the  weevil  which  takes 
place  in  August.  The  fact  that  this  August  migration,  in  1906, 
extended  to  the  infested  territory  in  northern  Louisiana  fully 
Si  venty  miles  to  the  eastward  shows  that  even  whole  parishes  or 
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groups  of  parishes  could  not  fail  to  experience  almost  total  loss 
of  the  cotton  crop  were  this  crop  uniformly  planted  late. 

Assuming  that  the  late-planted  fields  had  shown  an  increased 
production  as  compared  to  the  fields  handled  by  the  cultural 
methods,  the  adoption  of  regulations  requiring  uniform  late 
planting  of  the  cotton  crop  would  not  be  practicable,  and  if 
enacted  such  regulations  could  not  be  enforced.   A  law  requiring 
late  planting  of   the   cotton  crop   in  Louisiana   could  not. 
be  binding  upon  planters  in  the  adjacent   States  of  Texas 
and  Arkansas,  and  under  the  operation  of  such  a  law  our 
sister  States  would  become  but  boll  weevil  nurseries  to  yearly 
furnish  an  abundance  of  weevils  for  western  and  northern  Lou- 
isiana.   With  the  future  infestation  of  Mississippi,  the  same 
would  hold  true  along  our  eastern  border. 

A  majority  of  the  most  experienced  cotton  planters  in  the 
State  express  the  opinion  that,  except  in  rare  instances,  only 
from  one-half  to  three-fourths  of  a  crop  can  be  made  if  planting 
i«  deferred  until  May  15th  or  June  1st,  even  with  no  boll  weevils 
present.  If  this  be  true,  it  is  inconceivable  that  such  late-planted 
cotton  would  produce  a  crop  with  boll  weevils  to  contend  with 
Baton  Rouge,  La.,  April  30,  1907. 
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LETTER  OF  TRANSMISSION. 


Trof.  W.  R.  Dodson,  Director,  Louisiana  State  University  Ex- 
periment Stations,  Baton  Rouge,  La.: 

Dear  Sir — During  the  summer  of  1905  Mr.  Jas.  S.  Hine  of 
the  State  University  of  Ohio,  recognized  as  an  authority  upon  the 
group  of  insects  known  as  "Tabanidge"  (horseflies  and  earfiies), 
was  employed  jointly  by  the  Gulf  Biologic  Station  and  the  State 
Crop  Pest  Commission  to  make  a  preliminary  study  of  these 
insects  in  Louisiana. 

The  fact  that  outbreaks  of  anthrax  (charbon)  spread  rapidly 
when  occurring  coincidently  with  a  great  abundance  of  horseflies 
gave  rise  to  the  suspicion  that  these  insects  were  instrumental  in 
spreading  the  disease.  While  the  observations  have  not  thus  far 
resulted  in  the  actual  finding  of  the  anthrax  bacillus  in  or  upon 
the  horseflies,  much  evidence  has  been  accumulated  pointing  to 
the  relationship  sustained  by  these  insects  to  the  spread  of  this 
dread  disease  of  live  stock  and  has  but  emphasized  the  import- 
ance of  continuing  the  investigations  until  really  satisfactory 
means  of  control  present  themselves. 

The  results  of  Mr.  Hine's  investigations  during  1905  were 
published  concurrently  as  Bulletin  No.  5  of  the  Gulf  Biologic 
Station  and  Circular  No.  6  of  the  Crop  Pest  Commission.  Among 
other  things  contained  in  these  publications,  measures  for  pro- 
tecting animals  from  the  attacks  of  these  insects  were  given  and 
facts  pointing  towards  ultimate  future  control  of  the  pests  were 
recited. 

During  the  summer  of  1906  Mr.  Hine  continued  his  investi- 
gation under  the  direction  of  the  Crop  Pest  Commission.  I 
beg  to  hand  you  herewith  Mr.  Hine 's  report  upon  his  investiga- 
tions of  1906,  and  would  recommend  that  same  be  published  as 
Bulletin  93  of  the  Experiment  Stations. 
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Contrary  to  what  was  anticipated,  the  work  during  1906  did 
not  bring  to  light  more  than  a  few  additional  points  of  immediate 
practical  application  in  solving  the  horsefly  problem.  On  the 
ether  hand,  the  life  history  studies  and  extensive  observations 
made  by  Mr.  Hine  incidental  to  his  study  of  the  strictly  economic 
phases  of  the  subject  have  enabled  him  to  prepare  what  is  per- 
haps the  most  complete  treatise  on  any  group  of  Louisiana  in- 
sects yet  given  to  the  scientific  world. 

The  present  paper  is  a  valuable  contribution  to  entomologi- 
cal science,  and  forms  a  solid  foundation  upon  which  future  in- 
vestigators can  work  in  pursuing  this  investigation  to  a  satis- 
factory conclusion  and  in  solving  the  horsefly  problem,  which  is 
of  so  much  importance  to  the  stock  raisers  of  Louisiana. 

Respectfully  submitted, 

WiLMON  Newell, 
Entomologist,  Louisiana  State  University  Experiment  Stations. 
Baton  Rouge,  La.,  March  30,  1907. 


PREFACE. 


During  the  winter  of  1906,  the  State  Crop  Pest  Commission 
outlined  a  paper  entitled  ''A  Preliminary  Report  on  the  Horse- 
flies of  Louisiana,  with  a  Discussion  of  Remedies  and  Natural 
Enemies."  Another  season  in  the  field  has  resulted  in  adding 
r  number  of  species  of  horseflies  to  the  known  fauna  of  the 
State,  as  well  as  in  procuring  some  new  facts  regarding  breeding 
Imbits,  life  histories  and  natural  enemies.  The  purpose  of  a 
second  paper  is  to  record  these  additions,  and  especially  to  give 
?  systematic  treatise  of  the  species  that  have  actually  been  taken 
in  Louisiana. 

I  wish  to  express  my  appreciation  for  courtesies  bestowed  by 
the  Louisiana  State  Crop  Pest  Commission,  by  whom  I  was  em- 
ployed during  the  progress  of  the  work,  Mr.  Wilmon  Newell, 
the  Entomologist,  gave  numerous  suggestions  and  aided  in  vari- 
ous ways.  Messrs.  J.  B.  Garrett  and  C.  W.  Flynn  collected  sev- 
eral of  the  species  that  have  been  added  to  the  State  list  as  given 
in  a  former  paper.  Messrs.  E.  C.  Cotton  and  Harper  Dean,  Jr., 
aided  by  taking  some  of  the  photographs  herein  reproduced  from 
half-tones.  It  is  my  desire  to  give  all  of  these  full  credit  for  the 
help  they  have  given  me.  but  as  one  can  hardly  enumerate  every 
item  of  assistance  in  a  paper,  it  is  proper  to  state  that  I  am  under 
obligations  for  many  more  favors  than  those  mentioned  or  sug- 
gested. 

Many  of  the  drawings  of  species  of  Tabanus,  herein  pub- 
lished for  the  first  time,  were  made  by  Mrs.  Lumina  C.  Riddle 
Smyth  of  Topeka.  Kansas.  James  S.  Hine. 

Columbus,  Ohio,  March  15,  1907. 


Second  Report  Upon  the  Horseflies 
of  Louisiana. 


By  Jas.  S.  Hine. 


During  the  summer  of  1906  I  was  in  Louisiana  from  the 
10th  of  June  to  the  1st  of  September,  and  during  that  time  was 
in  several  sections  of  the  State  and  studied  the  conditions 
especially  favorable  to  the  presence  of  horseflies.  Observation 
in  different  localities  proved  conclusively  to  my  mind  that  most 
species  of  these  insects  are  distinctly  partial  to  wooded  areas. 
In  fact,  when  driving  along  the  roads  in  well  cleared  sections 
only  one  or  two  of  the  species  least  abundant  in  the  number  of 
individuals  caused  the  team  any  annoyance,  but  as  soon  as  wood- 
land was  reached,  flies  were  abundant  and  the  horses  suffered 
much  in  consequence.  One  species,  the  black  horsefly,  appeared 
io  be  everywhere,  but  as  this  is  one  which  is  not  usually  plentiful, 
as  compared  with  some  of  the  common  species  known  as  green- 
head  flies,  it  is  not  so  much  to  be  dreaded  by  stock  as  are  the 
others.  The  American  horsefly  and  a  few  more  are  often  met  with 
in  open  fields  also. 

At  New  Roads,  Pointe  Coupee  Parish,  there  is  a  section  of 
what  was  once  the  bed  of  the  Mississippi  River,  which  is  now  cut 
off  so  that  it  forms  a  body  of  standing  water,  and  is  called  a  lake. 
By  wagon  road  it  is  said  to  be  nearly  twenty-five  miles  around 
this  lake,  and  for  almost  the  entire  distance  the  land  on  the  lake 
front  is  cleared  and  under  cultivation.  It  was  close  to  the 
middle  of  June  when  a  visit  was  made  to  the  locality.  One  could 
drive  a  team  through  the  cleared  country  for  hours  and  scarcely 
ever  see  a  horsefly,  but  upon  turning  to  a  side  road  that  led 
through  woodland,  several  species  appeared  in  abundance  and 
caused  the  team  a  great  deal  of  annoyance.  The  insects  did  not 
decrease  in  numbers  during  the  stay  in  the  woods,  but  were 
easily  left  behind  upon  again  returning  to  the  cleared  country. 

In  the  State  there  is  plenty  of  low  land  that  has  not  been 
cleared,  or  anything  attempted  except,  perhaps,  to  cut  off  some 


8 


Louisiana  Bulletin  No.  93. 


of  the  more  valuable  timber.  Such  areas  are  often  many  square 
miles  in  extent  and  are  called  swamps.  During  dry  summer 
months  they  are  accessible  to  drive  through,  but  it  seems  that 
horseflies  could  not  be  more  abundant  than  they  are,  no 
matter  how  favorable  the  conditions  for  their  production.  I 
visited  such  a  swamp  near  Baton  Rouge  on  June  27th,  and  since 
that  time  have  had  a  much  better  idea  of  the  injury  that  may 
be  caused  by  horseflies  than  I  ever  had  before.  One  would  fail 
in  an  attempt  to  describe  the  exact  conditions,  for  to  be  fully 
appreciated  they  must  be  seen. 

The  coast  region  of  the  State  is  well  supplied  with  horseflies 
in  season.  A  trip  to  Plaquemines  Parish  July  10th,  showed  that 
these  insects  were  very  abundant  in  that  section  at  the  date 
mentioned.  The  flies  were  observed  to  take  refuge  from  the 
heavy  rains  that  were  then  occurring,  in  the  orange  trees  and  the 
clover  crops  beneath  them. 

A  stay  at  the  Gulf  Biologic  Station  at  Cameron,  La.,  for  a 
v/eek  resulted  in  collecting  the  same  species  as  reported  from 
that  section  last  year  and  one  additional.  Mr.  McCall,  who  has 
been  on  the  ground  ther^  for  several  years,  is  of  the  opinion  that 
horseflies  were  noticeably  less  plentiful  the  season  through  than 
they  were  for  the  past  four  or  five  years  previous  to  this  one. 
The  opinion  seems  to  prevail  that  the  Horse  Guard  is  accomplish- 
ing something  toward  reducing  the  numbers  of  the  flies.  It  is 
quite  evident  to  my  mind  that  this  predaceous  insect  must  be 
considered  an  important  enemy  of  horseflies  where  it  is  present, 
and  especially  where  it  is  so  numerous  and  where  conditions  are 
as  favorable  for  its  development  as  at  Cameron  and  in  some  other 
of  the  places  visited. 

The  largest  number  of  species  of  horseflies  from  a  single 
locality  were  taken  at  Lecompte,  in  Rapides  Parish,  from  Auo-nst 
23d  to  25th.  Five  species  of  Chrysops  and  eleven  species  of 
Tahanus,  making  sixteen  in  all,  is  the  record  for  three  days. 
I  do  not  know  how  to  account  for  the  occurrence  of  so  many 
species  at  so  late  a  date  except  it  be  that  a  number  of  those 
occurring  in  early  spring  are  double  brooded,  thus  making  it 
ix'ssible  for  them  to  appear  in  late  summer  at  the  same  time  as 
Tahanus  sulcifrons  and  others  of  the  autumn  species. 
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leaf  of  Sagtttaria,  (Photo 


by 


placed  on  a 
E.  C.  Cotton.) 


Anthrax,  which  is 
known  as  charbon  in 
Louisiana,  appeared  in 
various  sections  of  the 
State  during  the  sum- 
mer and  the  result  was 
the  loss  of  many  farm 
animals.   It  is  to  be  re- 
fyretted  that  more  defi- 
nite data  is  not  at 
h  a  n  d  concernino;  the 
part  that  the  Tabanidre 
play  in  the  transmis- 
sion of  this  disease. 
That  these  insects  do 
transmit  the  charbon 
with  their  bites  is  quite 
universally  believed  in 
all  sections.    The  Ex- 
periment Station  at 
Baton  Rouge  is  now 
carry inof  on  investiga- 
tions along  this  line, 
and  it  is  hoped  that  re- 
liable  experimental 
data  will  soon  be  at 
hand. 

That  one  can  get 
some  idea  of  the  spe- 
cies of  horseflies  in  a 
loealitv  by  making  ob- 
servations while  riding 
through  on  a  train  is 
proven  by  the  fact  that 
no  less  than  ten  species 
were  actually  recorded 
as  appearing  o  n  t  h  e 
w  i  n  d  0  w  s  and  othpr 
parts  of  the  cars  while 
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tiaveling  in  the  State.  I  am  not  prepared  to  say  what  attracts 
them  to  the  train,  except  it  may  be  the  movement.  At  various 
times  a  number  of  species  comprising  dozens  of  specimens  were 
observed  following  the  train  and  here,  it  appeared,  they  would 
fly  for  long  distances,  sometimes  for  miles,  after  which  they 
quite  often  alighted  on  some  part  of  the  car.  They  appeared 
to  have  no  difficulty  in  keeping  up  in  any  case  observed,  so  I  am 
sure  that  it  is  not  impossible  for  these  insects  to  fly  at  the  rate 
of  at  least  thirty  miles  per  hour. 

It  appears  like  going  a  long  way  for  relief  from  horseflies, 
and  perhaps  suggesting  some  seeming  impossibilities,  to  state 
that  Louisiana  in  all  probability  will  be  less  and  less  troubled 
with  the  horsefly  nuisance  as  more  and  more  of  her  territory  is 
cleared  and  placed  under  cultivation.  It  is  suggested  at  the 
present  time  that  there  will  always  be  a  great  deal  of  waste  land 
in  the  State,  but  I  dare  say  this  area  will  not  be  so  extensive  at 
some  future  time  as  present  conditions  may  seem  to  indicate, 
and  although  some  species  will  not  be  controlled  by  cutting  away 
the  forests,  those  which  are  accustomed  to  confining  their  opera- 
tions largely  to  wooded  areas  will  most  certainly  be  reduced  m 
numbers  as  has  been  the  case  in  other  parts  of  the  country 
where  almost  all  of  the  land  has  been  placed  under  cultivation. 

THE  EGGS  OF  CHBYSOPS  AND  TABANUS. 

The  eggs  of  one  species  oi  Chrysops  and  at  least  one  species 
of  Tahanus  were  observed  several  times  while  in  the  State.  In 
the  latter  part  of  June  I  located  a  small  stream  a  mile  or  two 
south  of  Baton  Rouge  where  the  flies  were  ovipositing  m  num- 
bers The  eggs  were  placed  on  leaves  of  a  common  water  plant 
known  as  Sagittaria,  which  margined  either  bank  and  m  places 
spread  almost  across  the  stream. 

The  species  of  Chrysops  which  laid  the  eggs  was  proven  to 
b-  C  flavidMS,  for  the  females  were  observed  in  the  act  of  egg- 
laving  These  are  well  shown  in  the  illustration,  which  is  from 
a  photograph  by  E.  C.  Cotton.  This  was  my  first  observation 
of  the  kind  for  the  particular  fly,  but  nothing  peculiar  to  the 
species  was  noted.  The  mass  of  eggs  is  rather  large,  composed 
of  200  or  more  specimens,  and  attached  firmly  to  the  leaf  m  ^ 
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Fig.  3. — The  eggs  of  Tahanus  placed 
a  leaf  of  Sagittaria.    (Photo  by  E.  C. 


single  layer.  At  first  this 
mass  is  clear  white,  but  gets 
darker  with  age  and  even- 
tually becomes  shining 
black. 

As  to  the  species  of  Ta- 
hanus  which  placed  its  eggs 
on  the  leaves  of  Sagittaria, 
sometimes  in  close  proxim- 
ity to  those  of  Chrysops 
mentioned,  I  was  not  able  to 
conclude.  Several  large 
horseflies  were  observed  in 
the  vicinity,  but  none  were 
found  laying.  The  masses 
were  large,  brownish  in 
color  and  contained  nearly 
500  specimens.  In  most 
cases  larvae  appeared  the 
next  day  oi'  so  after  the  eggs 
were  procured,  indicating 
that  they  were  deposited 
four  or  five  days  before. 

THE  HORSEFLY  E  G  G- 
PARASITE,  PHANU- 
RUS  TABANIYO- 
RUS  A^H- 
MEAD. 

This  little  parasite,  of  the 
eggs  of  at  least  one  species 
of  the  genus  Tahanus,  is  of 
much  interest,  and  from  the 
range  it  is  now  known  to 
have  must  be  of  value  from 
an  economic  standpoint.  I 
am  not  aware  that  it  has 
been  reared  from  eggs  of 
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any  but  tlie  black  horsefly,  but  there  are  strong  indications  that 
it  has  other  hosts.  At  Baton  Kouge,  on  June  22d,  were  collected 
three  masses  of  eggs  of  T ah  anus  like  those  mentioned  above. 
These  were  placed  in  a  breeding  cage,  and  after  a  few  days  scores 
of  the  minute  parasites  issued,  thus  indicating  that  the  insect  is 
not  rare  in  Louisiana,  and,  what  is  more,  I  feel  almost  certain 
that  the  material  from  which  the  rearing  was  made  was  not  the 
eggs  of  the  black  horsefly  {Tahanus  atratus.)  Since  the  species 
h  now  known  from  at  least  three  States  as  widely  separated  as 
Illinois,  Ohio  and  Louisiana,  it  is  probable  that  it  is  a  member  of 
the  fauna  of  a  great  part  of  the  territory  east  of  the  Mississippi 
Hiver,  and  no  more  than  likely  is  to  be  found  west  of  this  river. 


L. 


FIG.  4.— Horsefly  egg-parasite.  P7^«m/r1^9  fr/ft^mi'om.9.  Much 
enlarged.    (After  Hart,  Bui.  Ills.  State  Lab.,  Volume  IV.) 

It  is  difficult  for  some  to  understand  how  a  parasite  so  small 
as  the  one  under  consideration  can  accomplish  a  noticeable  result 
toward  controlling  enemies  so  formidable  as  are  the  horseflies, 
but  parasites  no  larger  than  this  have  been  known  to  be  of  inesti- 
mable value.   Why  not  the  horsefly  egg-parasite? 
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THE  HORSE  GUARD,  MONEDULA  CAROLINA  DRURY. 

This  predaceoiis  wasp  is  found  in  many  parts  of  Louisiana 
and  several  colonies  were  located  and  part  of  them  studied. 
Since  the  species  is  considered  to  be  doing  noticeable  good  in 
reducing  horseflies  in  certain  localities,  it  seems  worth  while  to 
consider  its  life  history  and  habits  at  this  time,  perhaps  repeat- 
ing some  things  that  were  published  in  my  paper  last  year. 

The  eggs  are  white  in  color,  five  millimeters  in  length  and, 
about  one-fourth  as  broad;  the  form  is  elongate  and  somewhat 
curved,  making  the  general  outline  kidney-shaped.  The  past 
summer,  during  the  latter  part  of  July  a  number  of  these  eggs 
were  procured  from  the  burrows  of  the  wasps,  and  I  am  satisfied 
that  no  food  material  is  carried  into  a  burrow  until  the  egg 
hatches.  The  female  watches  the  nest  closely,  however,  and  as 
soon  as  the  young  larvae  appear  begins  the  irksome  task  of  carry- 
ing in  insects  to  satisfy  the  active  appetite  of  her  worm-like 
young.  The  egg  appears  to  hatch  very  soon  after  it  is  deposited 
—at  least  all  the  eggs  taken  from  burrows  were  kept  in  cages 
and  in  all  cases  hatched  the  next  day  after  they  were  collected. 
From  this  I  am  not  willing  to  state  what  the  hatching  period" 
really  is,  but  from  conditions  it  could  not  have  been  more  than 

few  days.  The  fact  that  no  food  is  carried  into  the  burrow 
before  the  egg  is  laid,  in  case  of  the  horse  guard,  Monedula  Caro- 
lina, ^voyq^  that  its  habit  in  this  regard  is  different  from  its  near 
relative  of  the  same  family,  Sphecius  speciosa,  for  Riley  found 
that  the  latter  species,  after  digging  its  nesting  burrow,  caught 
?.nd  carried  in  a  Cicada,  upon  which  to  place  its  eggs. 

The  wasps  do  not  make  all  their  burrows  exactly  alike,  but 
usually  there  is  a  close  resemblance.  The  first  part  of  the' bur- 
row usually  goes  downward  at  an  angle  of  about  45  degrees  for 
a  few  inches,  and  then  a  turn  is  made  at  nearly  right  angles  to- 
this  part.  This  latter  direction  is  followed  until  a  suitable  place 
for  the  placing  of  the  egg  is  reached.  The  wasp  appears  to  have 
some  notion  about  drainage,  for  the  end  of  the  burrow  is  often 
m  the  coarsest  material  to  be  found ;  that  is  to  say,  instead  of ' 
the  egg^  being  placed  in  or  upon  a  section  of  fine  sand  that  has 
some  ability  to  hold  water,  such  a  section  is  penetrated,  and  a 
place  for  the  egg  located  upon  a  section  composed  of  small  parti- 
cles of  shells  and  the  like. 
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The  observations  that  it  was  possible  to  make  this  season 
fully  agree  with  those  of  last  year  in  that  horseflies  appear  to 
be  a  favorite  diet  of  the  wasps.  Burrows  were  found  in  1905  m 
which  the  remains  of  more  than  sixty  specimens  of  horseflies  were 
iiL  evidence,  and  these  later  observations  showed  some  burrows 
into  which  nearly  as  many  had  been  carried,  proving  that  the 
habits  of  the  wasps  are  perpetuated. 

Last  year  I  gave  an  extended  account  of  the  habits  of  the 
horse  guard  in  its  difeerent  stages.  I  believed  then  that  it  is  an 
insect  which  is  capable  of  doing  notable  work  in  combating 
hcrseflies,  and  further  acquaintance  with  it  has  not  changed  this 
opinion. 


FIG.  5.— Hoi-se  guard  (Monedula  ""■™ ' 

0,  cocoon;  4,  adult;  enlarged  to  one  and  a  half  diameters. 

In  traveling  over  Louisiana  one  often  sees  other  species  of 
vasps  belonging  to  the  same  family  to  which  the  horse  guard  ■ 
belongs  From  collections  already  made  in  the  State  it  is  known 
that  at  least  seven  species  of  these  wasps  occur,  not  an  a  single 
locality  at  the  same  date,  however,  for  they  were  taken  m  diflcr-, 
ent  sections  and  at  different  dates  during  my  residence  of  three 
months.  Several  of  these  species  were  observed  to  catch  fees 
from  horses  and  cattle,  and  four  were  observed  ^mi^  n 

their  nesting  habits  to  the  horse  guard.  I  am  not  able  to  say 
;!^cther  or  not  each  of  the  species  of  the  family  is  as  important 
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an  enemy  of  horseflies  as  is  the  horse  guard,  but  what  I  have 
seen  leads  me  to  suspect  that  some  of  them  are  not  far  behind 
it  when  equal  numbers  are  considered. 

HORSEFLIES  TROUBLE  SOME  ANIMALS  MORE  THAN 

OTHERS. 

I  am  not  able  to  state  why  horseflies,  or  other  biting  flies  for 
that  matter,  show  a  preference  for  some  animals,  but  it'' is  a  fact 
that  certain  horses  or  cattle  may  be  attacked  and  bitten  often  and 
severely,  while  others  in  the  same  pasture  may  be  bitten  only 
occasionally.  Some  animals  are  more  persistent  in  their  efforts 
to  drive  flies  away,  but  this  does  not  explain  all,  for  the  flies  do 
not  attempt  to  attack  some  animals  as  often  as  others.  Neither 
does  difference  in  color  or  anything  else  observed  seem  to  offer  a 
satisfactory  explanation  as  to  why  the  majority  of  biting  flies 
that  are  attracted  to  a  herd  of  animals  get  a  large  part  of'' their 
food  from  certain  animals  and  only  occasionally  attack  the 
others. 

TERMS  USED  IN  DESCRIBING  AND  CHARACTERIZING 
HORSEFLIES. 

It  is  impossible  to  fully  describe  a  particular  species  of  in- 
•sect,  without  bringing  into  use  a  term  now  and  then  not  in  use 
common  language,  so  in  order  to  explain  such  terms  it  seems 
proper  to  introduce  at  this  point  a  few  statements  concerning  the 
anatomy  of  the  autumn  horsefly,  Tahamis  siilcifrons,  which  is 
common  in  parts  of  Louisiana  in  season. 

Head  of  Female.— The  anterior  part  of  the  head  is  largely 
occupied  by  the  compound  eyes,  which  are  brown  in  color,  and 
each  is  crossed  by  two  green  bands,  quite  narrow  and  slightly 
curved. 

-The  antennae  are  located  on  the  lower  middle  of  the  head, 
and  each  is  composed  of  three  segments,  of  which  the  third  bears 
nrar  the  base  an  angular  prominence,  which  is  usually  called  the 
upper  angle  or  basal  prominence  of  the  third  antennal  segment. 
Also  this  segment  is  compound,  being  composed  of  fi^e  rings  or 
annulations,  of  which  the  basal  one  is  longer  than  the  other  four 
taken  together. 
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The  front  or  frons,  which  is  the  region  between  the  eyes 
above  the  antenna,  is  nearly  of  the  same  width  throughout.  The 
space  just  above  the  antennae,  the  suhcallus,  is  pollmose  in  this 
species  Above  the  subcallus,  is  the  frontal  ca^^o.^^^,  which  is 
S  and  shining,  and  occupies  nearly  the  whole  wid  h  of  the 
lower  part  of  the  front.  It  is  quadangular  in  form,  with  a  nar- 
row elongate  extension  upward  from  its  upper  side. 

'The  upper  part  of  the  front  is  the  vertex,  and  the  limit  of 
the  front  above  is  the  vertical  margin.    The  face  occupies  the 
pace  bounded  by  antenn.,  eyes  and  oral  margin,  or,  in  other 
words,  is  the  region  between  the  eyes  below  the  antenna. 

The  middle  part  of  the  face  beneath  the  antenna,  is  swollen, 
v.hile  on  each  side  is  a  less  elevated  area  known  as  the  cheek  Th  ^ 
lower  part  of  the  face  passes  to  the  margin  of  the  mouth,  or  oral 
mlrgin  and  the  prol>oscis.  The  part  of  the  proboscis  which  is 
VsMe  isTrgely  lalium..  This  labium  is  grooved  on  the  uppe. 
J?e  Ld  into  the  groove  the  other  mouth  parts,  with  the  excep- 
on  oT  the  palps,  are  received.  It  may  be  likened  to  a  sheath 
for  the  edges  of  he  groove  are  extended  and  meet  above,  for  at 
r  t ;  mrt  of  the  length.  Its  distal  part  is  furnished  with  an 
ligerilf which,  when  the  insect  is  taking  food, 
becomes  a  sucking  disc. 

The  mouth  parts,  which  are  received  into  the  g--; J 
labium  consist  of  six  stylets,  or  needle-like  P-*^- "I'-^/I^^  fj* 
taown  in  color  and  otherwise  resemble  one  another,  ^^^'  ^^ 
separated  from  the  labium,  the  lahiuni  may  be  seen  farthest  for 
separated  t  ^^^^^^^  kypopMrynx.    Next  in 

Trder'  ^irbactard,,  are  the  man.Mes,  placed  side  by  side 
^'SZZaliUae,  the  narrowest  of  the  mouth  parts,  lie  posterior 
0  he  mandibles.   Each  maxilla  has  attached  to  its  base  a  large 
to  the  mana  „oraposed  of  a  shorter  basal,  and  longer 

Tirtl—t'  Thet  mrxlary  palps,  in  their  natural  position 
distal  se^meiii.^  ^^oximal  secernent  projects  forward  so 

"'"'^rhe  rear  of  the  head  is  usually  referred  to  simply  as  th. 
occipt*  nelr  the  middle  of  which  the  head  is  .ioined  to  the  thorax 
Tnarr  w  strip  Iving  above  this  junction  being  sometunes  referred 
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ir  as  the  nape  or  cervix.  The  cervix  in  this  species  is  quite  ob- 
viously bounded  by  sutures. 

Head  of  Male.— The  head  is  larger  and  approaches  nearer 
tc  hemispherical  than  in  the  female.  The  eyes  are  united  for  a 
long  distance,  and  thus  the  front  is  divided  into  two  parts,  called 
the  vertical  and  frontal  triangles.  The  former  is  very  small  and 
is  bounded  above  by  the  vertical  margin  and  bears  no  ocelli,  or 
simple  eyes  in  this  species.  The  latter  is  limited  below  by 'the 
antennae  and  includes  the  subcallus.  Because  of  the  increased 
size  of  the  head  the  antennge  appear  to  have  their  origin 
higher  up. 

The  face  in  this  sex  is  different  from  that  of  the  female. 
The  sides,  or  cheeks,  are  about  in  the  same  plane  with  the  surface 
of  the  eyes,  while  the  middle  part  is  much  depressed.  The  mouth 
parts  differ  also ;  the  mandibles  are  lacking  and  some  of  the  other 
parts  are  reduced.  The  second  segment  of  the  maxillary  palp 
is  smaller  and  shorter  than  in  the  female,  and  turns  upward  to 
lie  against  the  face.  The  uppermost  green  baud  of  the  eye  is 
abbreviated  outwardly,  and  just  above  it,  next  the  frontal  tri- 
angle, is  the  division  between  the  lower  area  of  small  facets  and 
the  upper  area  of  enlarged  facets  of  which  the  eye  is  composed. 
On  the  outer  and  upper  margin  of  the  eye  the  area  of  small 
facets  is  extended  to  where  the  eye  meets  the  vertical  triangle. 

Thorax. — The  three  primary  divisions  of  the  thorax  are  not 
easily  separated,  but  the  mesothorax  comprises  nearly  all  the 
space  visible  from  above,  including  the  posterior,  somewhat  tri- 
angular portion  called  the  sctitellum. 

The  prothorax  is  small  but  easily  located  from  the  fact  that 
it  bears  the  anterior  pair  of  legs.  A  small  lobe  of  the  prothorax, 
easily  distinguished  by  being  lighter  in  color,  is  closely  applied 
to  each  anterior  corner,  or  humerus,  of  the  mesothorax.  Between 
the  attachment  of  the  anterior  leg  and  the  humerus  are  two  small 
prominences  and  just  posterior  to  these  latter  is  the  anterior  tho- 
racic spiracle. 

The  metathorax  is  small  and  the  metanotum,  which  is  the 
part  of  it  visible  from  above,  may  be  seen  beneath  the  scutellum 
by  viewing  it  from  behind.  Passing  downward  on  each  side  we 
observe  a  prominence  on  each  side  called  the  lateral  callosity  of 
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the  metathorax.  Behind  the  lateral  callosities  are  located  the 
poisers  or  halteres,  and  just  beneath  them  the  posterior  thoracic 
spiracles. 


PiQ  6  All  the  drawings  were  taken  from  Tabanus  sulcifrons. 

1  Anterior  view  oi  the  head  of  the  male.  The  greater  part  of  this  view 
is  occupied  hy  the  compound  eyes,  on  the  surface  of  which  are  to  be  seen  the 
transverse  green  bands,  which  are  represented  by  heavy  black  lines.  The  space 
included  within  the  dotted  lines  represents  the  location  of  the  enlarged  facets, 
a  vertical  triangle  ;  b,  first  segment  of  one  of  the  antennae ;  c,  frontal  triangle ; 
a'  plus  c  compose  the  front ;  d  and  e,  face ;  e,  cheek ;  f ,  one  of  the  maxillary 
palpi :  g,  probosis ;  h,  labella.  ■      ,  .  ,   .    ,  ^ 

2  Anterior  view  of  the  head  of  the  female,  c,  front,  which  includes  all 
the  space  down  as  far  as  the  base  of  the  antennae;  b,  frontal  callosity  with 
linear  extension  above;  a,  subcallus  ;  d  and  f,  face;  f,  cheek;  e,  basal  segment 
of  one  of  the  antennae;  g,  maxillary  palpus.  ^  ^ 

3  Side  view  of  the  proboscis  and  maxillary  palpus  of  the  female,  c,  pro- 
boscis** d,  labella;  a,  basal  se.gment ;  b,  apical  segment  of  the  maxillary  palpus. 

4  Mouth  parts  of  the  female,  a,  apical  segment;  b,  basal  segment  of 
the  maxillary  palpus;  c,  maxilla;  d,  mandible;  e,  hypopharnyx  ;  f,  labrum. 

5.  Mouth  parts  of  the  male,  a,  -b,  maxillary  palpus  ;  c,  maxilla  ;  d,  labrum  ; 
e,  hypophai^nyx.^^^^^^  female  front  tarsus,  a,  pulvillus ;  b,  claw;  c,  em- 
podium.  ^^^^^  segment  of  male  front  tarsus.    Lettered  as  in  number  6. 

The  prothorax  bears  the  front  pair  of  legs,  the  mesothorax 
the  middle  pair  of  legs  and  the  wings,  and  the  metathorax  the 
posterior  pair  of  legs  and  the  halteres. 
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The  legs  are  each  composed  of  five  sections;  the  coxa,  next 
the  thorax,  and  following  in  succession  the  trochanter,  a  ver^' 
short  segment,  the  femur,  tibia  and  tarsus.  Each  tarsus  contains 
five  segments,  of  which  the  fifth  or  last  bears  a  pair  of  claws,  a 
pair  of  pads,  or  pulvilli,  beneath  the  claws,  and  between  the  pul- 
villi  a  single  empodium,  which  is  like  the  pulvilli  in  appearance, 
The  prothoracic  coxae  are  slightly  more  than  half  as  long  as  the 
femora  of  these  legs,  while  the  coxae  of  the  other  legs  are  very 
much  shorter. 

There  is  no  notable  difference  between  the  legs  of  the  male 
and  female,  except  in  the  front  feet  the  male  claws,  pulvilli  and 
cmpodia  are  larger  than  in  the  female. 

By  taking  a  specimen  of  T  ah  anus  with  wing  spread  and  fol- 
lowing the  posterior  border  of  this  wing  toward  the  body,  one 
finds  toward  the  base  an  incision,  the  axillary  incision,  between 
which  and  the  scutellum  are  three  membranous  lobes.  These,  in 
order,  are  called  allula,  antitegula  and  tegula. 

The  allula,  bordering  the  axillary  incision,  is  considered  as 
a  part  of  the  wing  proper,  but  the  other  two,  called  tegulae  when 
laken  together,  are  usually  considered  as  accessory.  In  closing 
the  wing  the  antitegula  moves  with  the  wing,  while  the  tegula, 
which,  although  joined  to  the  antitegula,  is  also  securely  joined 
to  the  thorax,  remains  practically  stationary.  "When  the  wing 
is  closed  the  antitegula  fits  over  the  tegula  and  nearly  hides  it 
from  view.  The  halteres  have  their  attachment  beneath  the 
tegula  on  each  side ;  therefore  their  basal  parts  are  concealed,  but 
the  knob-like  apical  parts  are  always  visible. 

The  wing  contains  a  number  of  characters  which  are  of  value 
in  classification.  In  order  that  the  various  parts  of  the  wing 
may  be  referred  to  it  is  necessary  to  have  an  acquaintance  with 
the  veins  and  cells  of  which  it  is  composed.  It  is  easiest  to  make 
these  plain  by  means  of  a  drawing  prepared  for  this  purpose,  so 
a  detailed  description  will  not  be  attempted  in  this  place. 

Many  species  of  Tahanus  have  their  wings  entirely  trans- 
parent, while  others  have  dark  areas  which  furnish  distinctive 
characters.  In  T.  sulcifrons  dark  markings  are  located  at  the 
furcation  of  the  third  vein  and  along  the  veins  at  the  distal  end 
of  the  discal  cell;  when  markings  are  present  on  the  wings  of 
various  species  of  Tahanus  it  is  more  common  to  find  them  where 
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the  third  vein  branches  and  along  the  veins  or  parts  of  veins 
which  are  most  nearly  transverse.  Exceptions  to  this  may  be 
seen  by  reference  to  T.  venushcs  and  turhidus. 

Abdomen.— The  markings  of  the  abdomen  in  T.  sulcifrons 
consist  of  rather  broad  white  triangles  and  white  posterior  mar- 
gins on  most  of  the  segments.  These  markings  are  formed  by  the 
color  and  arrangement  of  the  vestitnre  of  the  body.  This  vesti- 
tnre  is  easily  rubbed  off  in  most  specimens,  and  m  case  it  is 
rubbed  off  the  appearance  of  a  specimen  is  much  changed  and 
rendered  difficult  of  determination.  Therefore  care  should  be 
used  in  collecting  material  which  it  is  desired  to  determine. 

Seven  abdominal  segments  are  visible  to  the  unaided  eye. 
The  circumference  decreases  from  the  second  backward,  a:*id 
concealed  by  the  seventh  are  what  may  be  considered  as  three 
very  much  reduced  additional  segments,  which  are  easily  removed 
by  aid  of  a  needle,  and  which  can  only  be  differentiated  satis- 
factorily by  the  use  of  a  microscope  or  strong  lense. 


A  BRIEF  STATEMENT  OF  THE  CHARACTERS  OF  THE 


As  a  usual  thing  the  horseflies  are  easily  recognized  at  sight 
by  their  habits,  form  and  general  appearance.  The  accompany- 
ing drawings  will  serve  to  get  the  form  and  structure  of  these 
insects  fixed  in  the  mind  of  the  reader.  It  is  the  aim  to  figure 
nearly  all  the  characters  referred  to  in  the  text,  consequently 
frequent  reference  to  these  figures  will  be  found  profitable,  in 
case  the  names  used  are  unfamiliar  or  not  self-explanatory. 


pair  of  claws  and  three  cushion-like  pads  beneath  the  claws.  The 
two  outer  of  these  pads  are  known  as  the  pulvilli  and  the  middl<^* 
one  as  the  empodium.  Thus  the  empodia  are  pulvilliform,  as 
some  authors  state  it. 


FAMILY  TABANIDAE. 


Fig.  8. — Antenna  of  Tahamis, 
showing  the  three  segments,  with 
the  third  segment  composed  of 
five  rings :  i,  j,  7c,  first,  second 
and  third  segments,  respectively. 


The  antennae  are  each  com- 
posed of  three  segments.  The 
third  segment  is  composed  of  rings 
or  annulations,  but  has  no  style  or 
arista,  like  that  found  in  the  house 

fly. 


Each  foot  is  composed  of  five 
segments,  and  the  fifth  bears  a 
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None  of  the  species  are  really  small ;  the  head  is  large,  larger 
B.nd  hemispherical  in  the  male,  smaller  and  somewhat  flattened 
in  the  female. 

The  eyes  are  separated  in  the  female  and  united  in  the  male. 
They  have  an  area  of  enlarged  facets  above,  in  the  males  of  many 
species,  and  in  living  specimens  of  both  sexes  are  marked  with 
green  and  purple  markings.  Simple  eyes  are  present  in  some 
species,  but  in  others  are  absent.  The  proboscis  projects,  being 
much  elongated  in  some  species,  and  the  maxillary  palps  are 
large  and  two-segmented. 


FiQ.  9.-1,  anterior  leg;  2,  middl'e  leg;  3,  posterior  leg;  all  of  Chrysops. 
A,  coxa ;  B,  trochanter ;  C,  femur ;  tibia ;  E,  tarsus,  composed  of  five  segments. 
(Note  the  spines  at  the  distal  ends  of  the  middle  and  posterior  tibiae.) 


The  wings  are  rather  large  and  encompassed  by  the  marginal 
vein,  two  submarginal  and  five  posterior  cells  present,  basal  cells 
elongate,  anal  cell  usually,  and  sometimes  some  of  the  posterior 
cells,  closed.  Abdomen  composed  of  seven  visible  segments, 
broad,  never  constricted. 

KEY  TO  THE  GENERA  OF  TABANIDAE  FOUND  IN 
UNITED  STATES. 

1.  Hind  tibiae  with  spurs  at  tip   2 

Hind  tibia  without  spurs  at  tip   6 

2.  Third  segment  of  the  antenna  composed  of  eight  rings, 

the  first  of  which  is  only  a  little  longer  than  the  follow- 
ing ones   ^ 


Louisiana  Bulletin  No.  93. 


23 


Third  segment  of  the  antenna  composed  of  only  five  rings, 
the  first  of  which  is  much  longer  than  any  of  the  follow- 
ing ones   5 

3;   Front  of  the  female  narrow;  simple  eyes  present  or  ab- 
sent; fonrth  posterior  cell  at  least  open  Pangonla 

Front  of  female  broad  with  a  large  denuded  callus ;  ocelli 
present  

4.  Eyes  in  the  female  not  acutely  angulated  above ;  wing  in 

both  sexes  hyaline  Apatolestes^ 

Eyes  in  the  female  acutely  angulated  above,  wing  in  both 
sexes  with  a  dark  picture  Goniovi 

5.  Second  segment  of  the  antenna  about  half  as  long  as  the 

first;  eyes  in  life  with  numerous  small  dots  Silvius 

Second  segment  of  the  antenna  as  long  as  or  but  little 
shorter  than  the  first ;  eyes  in  life  with  irregular  green 
patches   Chrysops 

6.  Third  segment  of  the  antenna  with  a  well-developed  basal 

process  Tabanus 

Third  segment  of  the  antenna  without,  or  with  only  a 
rudimentary  basal  process   7 

7.  Front  in  the  female  as  broad  as  long,  the  callus  trans- 

yerse   Haematopota 

Front  of  the  female  narrow  Diachlorus 

So  far  only  two  of  the  above  genera,  Chrysops  and  Tabanus, 
are  known  from  Louisiana,  but  three  others,  Pangonia,  Silvius 
and  Diachlorus,  have  been  taken  in  adjoining  states.  In  th=i 
United  States,  Pangonia  is  represented  by  several  species,  V>ut 
Silvius  and  Diachlorus  are  small  genera,  the  former  of  three 
and  the  latter  of  a  single  species.  It  is  probable  that  one  or  more 
cf  the  three  genera  last  mentioned  will  be  taken  in  Louisiana  in 
the  future.  There  should  have  been  more  early  spring  collecting 
^^ith  the  species  of  these  genera  in  mind,  so  that  more  definite 
statements  could  have  been  made  in  regard  to  them. 

THE  GENUS  CHBYSOPS. 
Of  the  40  species  of  horseflies  collected  in  Louisiana,  13 
belong  to  the  genus  Chrysops.   These  flies  are  medium-sized  spe- 
cies with  green  markings  on  the  eyes  in  life  and  usually  with 
wings  hyaline  and  black  or  brown.    It  sometimes  happens  that 
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the  males  and  females  of  a  species  are  very  different  in  appe. tr- 
ance, but  as  a  usual  thing  the  sexes  are  so  nearly  alike  that  they 
are  quite  easily  associated,  especially  when  both  are  taken  in  the 
same  locality.  They  are  distinguished  from  members  of  the 
genus  T  ah  amis  quite  readily  by  their  smaller  size,  but  in  a  few 
cases  size  is  not  a  safe  guide  to  follow.  In  all  cases  the  spines 
at  the  end  of  the  hind  tibiae  and  the  absence  of  a  process  at  the 
'  base  of  the  third  antennal  segment  are  distinctive,  and  reference 
to  the  accompanying  figures  will  aid  one  in  deciding  the  presence 


Fig.  10. — 1.  wing  of  Chrysops  :  F.  cross-band ;  Q. 
apical  spot :  H,  hyaline  triangle.  2  and  3,  front  of  the  head 
of  male  and  female  Chrysops,  respectively  :  /,  frontal  cal- 
losity ;  J,  facial  callosity ;  K  and  L,  antennae ;  M,  palpus ; 
O,  proboscis.  (Note  the  spotting  of  the  compound  eyes, 
which  are  shown  as  seen  in  the  living  specimen.) 

or  absence  of  these  characters.  Simple  eyes,  or  ocelli,  are  present 
in  all  species  of  Chrysops,  but  are  at  most  only  indicated  in  the 
species  of  Tahanus.  The  coloration  of  the  wing  is  quite  constant 
in  each  species,  so  this  is  relied  upon  to  a  large  extent  in  the 
following  descriptions  of  the  various  species.  In  order  to  locate 
these  colors  properly  the  names  of  the  cells  of  the  wing  are  often 
referred  to.  These  cells  have  the  same  appearance  and  name  as 
in  the  species  of  Tahanus,  a  wing  of  which,  with  the  veins  and 
cells  numbered  and  named,  is  figured  on  a  previous  page.  On  ac- 
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•count  of  the  constant  pattern  of  the  color  of  the  wing  of  Chnj- 
sops  it  is  possible  to  give  definite  names  to  various  regions ;  con- 
sequently ''cross-band,"  "apical  spot"  and  "hyaline  triane?le" 
are  terms  often  appearing  in  the  descriptions.  Reference  1o  the  . 
accompanying  wing  drawing  will  make  these  points  clear.  Tlic 
color  of  the  abdomen  is  often  referred  to,  and  it  will  be  noted 
that  the  abdomen  is  made  up  of  segments,  which  are  numbered 
from  one  to  seven,  beginning  with  one  next  to  the  thorax. 

KEY  TO  THE  LOUISIANA  SPECIES  OF  CHBYSOPS. 

1.  Hyaline  triangle  represented  by  a  small  spot  mostly  in 

the  first  submarginal  cell...  histellalus 

Hyaline  triangle  not  confined  to  a  small  spot  but 
reaching  the  posterior  border  of  the  wing   2 

2.  Whole  body  brown   •  •  •  3 

Abdomen  and  wings  marked  with  clear  black   4 

3.  Abdomen  brown  with  small  yellow  triangles  on  the  seg- 

ments above  h/unneus 

Abdomen  pale  at  base  and  followed  by  dark  brown; 
posterior  border  of  each  segment  pale  flavidus 

4.  Both  basal  cells  of  the  wing  hyaline   5 

First  basal  cell  black   8 

5.  Abdomen  black  with  a  mid-dorsal  yellow  stripe.  ..ohsoletus 
Abdomen  not  so  colored   6 

€.    Cross-band  of  the  wing  very  narrow  or  lacking  alto- 

gether  fulvistigma 

Cross-band  of  the  wing  normal,  abdominal  segments 
with  gray  hind  borders   7 

7.  Apical  spot  narrow,  extreme  apex  of  the  tlrsfc  sub- 

marginal  cell  black  caiUdtis 

Apical  spot  wider,  the  greater  part  of  the  apical  half 
of  the  first  submardnal  cell  black   pudicus 

8.  Hyaline  triangle  confined  to  the  apices  of  the  second 

and  third  posterior  cells   .moeclms 

Hyaline  triangle  reaching  across  the  first  posterior  cell .  9 
^.    Apical  spot  not  reaching  beyond  the  second  submar- 
ginal cell  vUtatus 

Apical  spot  large,  invading  the  first  posterior  cell   10 

10.    Abdomen  with  four  black  stripes   11 
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Abdomen  not  marked   12 

11.  Black  stripes  reaching  the  whole  length  of  the  abdo- 

men sequax 

Two  middle  black  stripes  entire,  two  outer  ones  not 
present  on  the  first  and  second  segments  pikei 

12.  Abdomen  with  a  broad  yellow  stripe  enclosed  between 

two  black  areas  univittatus- 

Abdomen  uniformly  black,  or  black  with  three  yellow 
stripes   lugens^ 

DESCRIPTION  OF  LOUISIANA  SPECIES  OF  CHRYSOPS. 

Chrysops  bistellatus  Daecke. — Length  8  millimeters. 
Face  and  facial  callosities  yellow,  frontal  callus  black.  First 
antennal  segment  yellow,  second  and  base  of  third  brownish,, 
annulate  portion  of  the  third  black.  Thorax  vittate  with  light 
colored  stripes  alternating  with  dark  ones.  The  wing  is  largely 
black,  the  hyaline  triangle  being  represented  by  a  small  spot 
located  near  the  furcation  of  the  third  vein, 
mostly  in  the  first  submarginal  cell.  Nearly  the 
entire  first  basal,  anal  and  axillary  cells  are 
hyaline,  as  is  the  base  of  the  fifth  posterior.  Legs 
with  much  yellow,  anterior  tibiae,  apices  of  other 
tibiae  and  all  the  tarsi  brownish.  Abdomen 
largely  yellow,  a  rather  wide  mid-dorsal  yellow 
stripe  bounded  on  each  side  by  a  somewhat  dif- 
fuse black  stripe.  In  the  Louisiana  specimen 
the  last  two  segments  of  the  abdomen  are  en- 
tirely blackish. 

The  species  was  described  a  year  or  so  ago- 
and  was  known  only  from  New  Jersey  before  it 
was  collected  by  C.  W.  Flynn  at  Merryville, 
Louisiana,  on  June  16,  1906.  Nothing  was 
learned  regarding  the  habits  of  the  species  ex- 
cept that  the  specimen  procured  was  taken  while 
biting  a  horse. 

Chrysops  brunneus  Hine. — Length  8-10  millimeters.  An- 
tennae noticeably  longer  and  the  first  two  segments  thicker  than 
in  flavidus ;  first  and  second  segments  brown ;  third  yellow  at  the 
base  with  apical  half  black ;  thorax  with  four  grayish  longitudi- 


FiG.  11. — Wing 
of  Chrysops  bis- 
tellatus. En- 
larged. (After 
Daecke,  Entomo- 
logical  News, 
Vol.  XVI.) 
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Dal  stripes  separated  by  brown  intervals.  The  apical  spot  spreads 
over  a  large  part  of  the  apex  of  the  wing,  fading  out  so  grad- 
ually that  the  real  extent  of  it  is  not  clearly  defined ;  a  narrow 
whitish  hyaline  band  is  conspicuous  along  the  distal  margin  of 
the  cross-band  and  occupies  part  of  each  of  the  first  submarginal 
and  first,  second  and  third  posterior  cells;  the  cross-band  filU 
out  the  fourth  posterior  cell  and  invades  the  fifth  posterior ;  the 
margin  of  the  posterior  branch  of  the  fifth  vein  spreads  across 
the  apex  at  the  anal  cell  and  communicates  somewhat  with  the 
cross-band ;  the  first  basal  cell  is  infuscated  for  two-thirds,  and 
the  second  for  about  half  the  length. 


Fig.  12. — Chrysops  Irunneus,  male  and  female. 


The  abdomen  is  clear  brown,  often  with  veiy  small  yellowish 
triangles  in  the  middle  of  the  posterior  part  of  segments  two  to 
five. 

The  male  and  female  are  alike,  differing  only  in  sexual 
characters.  , 

The  species  is  separated  from  flavidus  by  the  following: 
The  antennae  are  longer  and  have  the  first  two  segments  thicker 
and  the  third  colored  differently  at  base.  The  basal  cells  are 
more  infuscated,  the  apical  spot  less  clearly  defined  and  the  ab- 
domen more  uniformly  colored.  In  flavidus  the  abdomen  i«s 
distinctly  lighter  in  color  at  base,  but  not  so  in  hrunneus. 

It  has  been  reported  from  Ohio,  New  Jersey  and  New  York. 
The  past  summer  specimens  were  taken  at  Buras  and  Cameron, 
ill  Louisiana.  It  is  a  marsh  species  where  I  have  observed  it, 
and  is  one  of  the  most  persistent  species  of  its  genus.  Abundant 
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at.  any  time  of  the  day,  but  perhaps  most  numerous  in  the  even- 
ing, and  its  attacks  are  prolonged  till  almost  dark  in  warm 
v/eather. 

Chrysops  callidus  Osten  Sacken. — Length,  7-9  milli- 
meters. The  width  of  the  ■  apical  spot  is  equal  to  the  distance 
between  the  costa  and  the  second  vein  at  the  distal  end  of  the 
first  vein.  First  two  segments  of  the  abdomen  yellow  on  the 
sides,  and  this  color  on  the  second  is  not  encroached  upon  by  a 
black  triangle.  Basal  half  or  more  of  the  venter  of  the  abdomen 
plainly  yellowish,  but  with  dark  stripe  or  some  dark  spots  on  the 
mid-ventral  line. 

Female:  Frontal  callosity  black;  facial  callosity  yellow; 
both  basal  cells  hyaline;  dorsally  the  abdominal  segments  with 
narrow,  yellow  hind  margins,  which  expand  into  triangles  in  the 


Fig.  13. — Chrysops  callidus,  male  and  female.  Enlarged. 


middle;  none  of  these  triangles  extend  forward  far  enough  to 
entirely  divide  the  black  of  any  of  the  segments.  Lateral  mar- 
gins of  the  segments  behind  the  third  black. 

Male :  Both  basal  cells  with  about  the  apical  third  hyaline , 
the  yellow  on  the  sides  of  the  first  two  abdominal  segments  is 
more  prominent  and  the  posterior  margins  of  all  the  segments 
wider  than  in  the  male  of  moerens: 

A  common  fly  over  most  of  the  eastern  part  of  the  United 
States.  Taken  at  Keachie,  Louisiana,  May  23,  1906,  by  J.  B. 
Garrett.  Appears  to  be  a  spring  species  where  I  have  seen  it, 
and  an  important  stock  pest  at  that  season  of  the  year.  The  eggs 
are  laid  on  foliage  over  water  along  canals  and  the  margins  of 
ponds.  The  males  have  been  procured  from  flowers  and  swept 
from  vegetation  arrowing  near  water. 
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Chrysops  flavidus  Wiedemann. — Length  7-10  millimeters. 
First  two  segments  of  antennae  yellowish,  not  noticeably  thick- 
ened; basal  part  of  third  segment  yellowish,  with  an  obscure 
brown  band  on  its  thickest  part,  apical  half  black ;  the  thorax  has 
four  grayish  longitudinal  stripes  separated  by  brown  intervals; 
the  parts  of  the  wing  not  occupied  by  brown  are  grayish  hyaline, 
ajid  not  clear,  as  in  most  species ;  the  hyaline  triangle  reaches  f or- 
^\ard  to  the  middle  of  the  first  snbmarginal  cell  and  includes 
about  half  of  the  second  submarginal  and  parts  of  the  first  three 
posterior  cells ;  the  cross-band  fills  out  the  fourth  posterior  cell ; 
the  apex  of  the  anal  and  part  of  the  fifth  posterior  are  infus- 
cated ;  usually  the  apical  half  of  the  first  basal  cell  and  two-thirds 
of  the  second  basal  are  hyaline,  but  some  variation  is  allowable ; 
dorsally  the  abdomen  is  brownish,  lighter  on  the  first  segment 
and  sides  of  second,  and  segments  two,  three  and  four  have  a 
prominent  gray  triangle  in  the  middle  of  the  posterior  part,  pre- 
ceded by  a  dark  area,  which  usually  takes  the  form  of  a  geminate 
Sfot;  the  anterior  margins  of  the  last  three  segments  are  black 
or  brown,  the  dark  markings  of  the  abdomen  are  somewhat 
variable. 

The  male  and  female  are  alike,  except  fully  half  of  the  second 
basal  cell  is  brown. 

Common  over  a  large  part  of  the  eastern  United  States  as 
far  west  as  Ohio.  In  Louisiana  the  species  was  taken  or  observed 
in  every  section  of  the  State  visited.  Abundant  in  Plaquemines 
I-arish  the  first  part  of  July  and  plentiful  in  Rapides  Parish 
the  latter  part  of  August.  On  account  of  its  abundance  the 
species  was  one  of  the  worst  sto'^k  pests  of  its  genus  observed  dur- 
ing my  stay  in  Louisiana.  Females  were  seen  laying  eggs  on 
L'aves  of  Sagittaria  growing  in  shallow  water  at  Baton  Rouge 
in  July. 

Chrysops  fulvistigma  Hine.— Length  about  seven  milli- 
meters. Palpi  yellowish,  antennae  slender,  first  segment  yellow- 
ish, slightly  darker  at  apex,  second  and  third  ^segments  ^brown, 
annulate  portion  nearly  black.  Face  shining  black,  covered  next 
the  eyes  and  on  the  anterior  parts  of  the  cheeks  with  yellowish 
gray  pollen.  Front  yellowish  gray,  poUinose,  callosity  and  re- 
gion surrounding  the  ocelli  shining  black.  Thorax  dark,  nearly 
black,  with  grayish  pollen  above,  giving  the  impression  of  stripes 
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before  the  suture;  coxa,  basal  two-thirds  of  femur  and  base  of 
tibia  of  the  anterior  leg,  and  nearly  the  whole  tibia  and  base  of 
tarsus  of  middle  leg,  yellow;  remainder  of  legs  dark,  nearly 
black.  Wing  almost  hyaline,  costal  margin  from  base  to  apex 
and  a  very  narrow  cross-band,  abbreviated  behind,  pale  brownish, 
or  black  in  some  specimens,  stigma  conspicuous.  Abdomen  yel- 
low at  the  base,  black  at  apex.  Dorsally,  a  large,  nearly  square, 
black  spot  beneath  the  scutellum,  reaching  the  posterior  margin 
of  the  first  segment.  Second  segment  with  a  large  black  triangle 
with  its  base  on  the  posterior  margin  and  sometimes  encroached 
upon  by  a  small  yellow  triangle  within  it.  The  remainder  of  the 
abdomen  above  is  black,  but  in  some  specimens  the  third  segment 
has  a  small  yellow  triangle.  Ventrally  the  first  two  segments  are 
mostly  yellow,  the  exception  being  a  linear,  black  spot  on  each 
lateral  margin,  and  a  suggestion  of  the  same  color  at  middle. 
The  yellow  also  extends  back  on  to  the  third  segment  on  each 
side  of  the  midventral  line. 

Known  from  North  Carolina.  Taken  at  Keachie,  Louisiana, 
jMay  29,  1906,  by  J.  B.  Garrett,  and  at  Osborn,  Louisiana,  July 
19,  by  E.  C.  Cotton. 

Chrysops  lugens  Wiedemann. — Length  8-9  millimeters. 
First  segment  of  the  antennae  yellow,  second  variable,  but  usually 
yellow,  third  black,  face  yellow,  its  lateral  callosities  black;  the 
hyaline  triangle  of  the  wing  does  not  cross  the  second  longi- 
tudinal vein;  the  apical  spot  includes  nearly  all  of  the  second 
submarginal  and  the  apex  of  the  first  posterior  cells,  so  that  the 
triangle  is  narrow  and  may  be  said  to  be  lunate ;  the  abdomen 
is  wholly  black  above  or  marked  on  the  basal  part  with  three 
yellow  longitudinal  stripes. 

Female:  Frontal  callosity  black;  thorax  dorsally  with  two 
greenish  gray  stripes,  narrowly  separated  by  brown,  first  basal 
cell  brown,  second  hyaline;  the  cross-band  fills  out  the  fourth 
posterior  cell;  posterior  branch  of  the  fifth  vein  obscurely  mar^ 
glned. 

Male:  Medium  stripes  of  the  thorax  more  yellow  than  in 
the  female;  second  basal,  fifth  posterior,  and  anal  cells  largely 
infuscated ;  to  the  unaided  eye  a  subhyaline  streak  is  visible  be- 
ginning at  the  margin  of  the  wing  and  passing  the  length  of  the 


Louisiana  Bulletin  No.  93. 


31 


fifth  submarginal  cell  into  the  second  basal  and  thence  toward, 
but  not  attaining,  the  base  of  the  cell ;  this  sex  is  much  like  the 
female  and  easily  associated  with  it. 

Known  from  Maryland,  North  Carolina,  Georgia,  Florida, 
New  Jersey,  Ohio  and  other  States.  Specimens  were  taken  at 
Keachie,  Louisiana,  by  J.  B.  Garrett  in  May  and  June,  1906.  It  is 
Tariable,  especially  in  the  color  of  the  abdomen ;  thus  specimens 
from  different  parts  of  the  country,  and  even  from  the  same  local- 
ity, when  placed  together  have  the  appearance  of  different  species 
mixed  up.  The  wing  markings  are  quite  constant,  however,  and 
as  these  are  characteristic  for  the  species,  it  is  not  difficult  to 
determine.  The  hyaline  triangle  is  narrow  and  reaches  the  sec- 
ond vein,  and  the  outer  margin  of  the  cross-band  is  evenly 
curved,  thus  giving  the  wing  a  mark  by  which  the  species  may 
always  be  known.  I  have  never  seen  this  species  as  abundant 
as  I  have  some  others  at  times,  but  it  can  bite  severely,  and  when 
numbers  of  the  specimens  are  considered,  is  as  injurious  as  any 
other. 

Chrysops  moechus  Osten  Sacken. — Length  8  millimeters. 
Hyaline  triangle  of  the  wing  very  small,  occupying  only  part  of 
the  second  and  third  posterior  cells. 

Female:  Face,  palpi  and  base  of  antennas  yellow,  frontal 
callosity  black;  first  basal  cell  of  wing  infuscated,  second  hyaline, 


Fig.  14. — Chrysops  moechus,  male  and  female.  Enlarged. 


except  a  margin  along  the  vein  which  separates  it  from  the  first, 
the  cross-band  reaches  the  posterior  margin,  filling  out  the  fourth 
posterior  cell ;  in  the  fifth  posterior  cell  there  is  a  margin  along 
the  posterior  intercallary  vein,  and  also  along  the  posterior 
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branch  of  the  fifth;  the  apex  of  the  anal  cell  is  slightly  infus- 
cated;  dorsally  the  markings  of  the  abdomen  are  variable,  but 
four  longitudinal  rows  of  dark  spots  are  usually  visible. 

Male:  Face  yellow,  otherwise  whole  body,  including  most 
oi'  the  wings,  black ;  the  only  trace  of  hyaline  in  the  basal  cells 
is  a  dot  on  the  fourth  vein  near  the  base  of  the  discal  cell. 

Known  from  New  Jersey,  Ohio,  Illinois,  Kentucky  and  other 
states.  Taken  at  Many,  Louisiana,  June  12,  1906,  by  C.  W. 
Flynn.  The  very  small  hyaline  triangle  which  is  confined  to  the 
apices  of  the  second  and  third  posterior  cells,  serves  to  distin- 
guish the  species  from  others^  and  also  to  associate  the  sexes,, 
v/hich  are  strikingly  different  in  coloration. 

Chrysops  obsoletus  Wiedemann. — Length  7-8  millimeters. 
Basal  segments  of  antennae  yellow,  second  and  third  segments 
usually  black,  although  the  second  is  sometimes  yellowish;  face 
yellow,  its  lateral  callosities  black;  thorax  above  with  two  me- 
dium greenish  gray  stripes  narrowly  separated  by  brown;  the 
hyaline  triangle  of  the  wing  crosses  the  second  longitudinal  vein 
and  in  most  specimens  reaches  the  costa ;  the  apical  spot  is  con- 
fined to  the  distal  parts  of  the  marginal  and  first  and  second 
submarginal  cells ;  the  cross-band  nearly  fills  out  the  fourth  pos- 
terior cell,  leaving  only  an  obsolete  margin  at  its  apex. 

Female:  Frontal  callosity  black,  both  basal  cells  hyaline; 
dorsally,  abdomen  black  with  a  yellow  mid-dorsal  stripe  on  the 
first  four  segments ;  variations  occur  in  which  an  additional  yel- 
low stripe  is  present  on  either  side  of  the  mid-dorsal  one,  and  in 
s(^me  specimens  the  first  two  segments  are  narrowly  yellow  on  the 
sides. 

Male :  Several  specimens  of  this  sex  have  the  first  basal  celt 
infuscatel  and  the  abdomen  black  above  with  the  single  mid- 
dorsal  yellow  stripe ;  otherwise  like  the  female. 

This  fly  has  been  taken  in  many  of  the  states  from  Maine 
to  Louisiana  and  west  to  Kansas.  Mr.  Wilmon  Newell  collected 
it  in  Rapides  Parish  in  September,  1905,  and  this  year  it  was  pro- 
cured at  Slidell  and  at  LeCompte  in  July  and  August,  respect- 
ively. At  the  latter  place  it  was  common  and  showed  its  ability 
lo  bite  by  attacking  myself  and  team  continually.  According^ 
io  observations  the  species  is  partial  to  woodland  and  any  animals, 
that  visit  such  places  are  sure  to  know  of  its  presence. 
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Chrysops  pikei  Whitney. — Length  6-8  millimeters.  Face 
yellow,  the  callosities  infuscated  outwardly.  First  segment  of 
the  antenna  yellow,  second  slightly  infuscated,  the  third  dark. 
Thorax  black,  with  well  defined  greenish  yellow  stripes.  First 
basal  cell  infuscated  except  a  small  hyaline  spot  contiguous  to  a 
spot  in  the  discal  cell;  the  second 
basal,  anal,  axillary  and  fifth 
posterior  cells  are  largely  hyaline; 
the  cross-band  reaches  the  hind  mar- 
gin, completely  filling  out  the  fourth 
posterior  cell.  The  apical  spot  ex- 
tends across  both  submarginal  cells 
and  invades  the  first  posterior.  The 
hyaline  triangle  does  not  cross  the 
second  longitudinal  vein,  and  is  al- 
most as  wide  contiguous  to  that  vein  Fig.  15.— Little  earfly,  Chry- 
^  °  ^  sops  pikei,  female.  Enlarged. 

as  at  the  posterior  margin  of  the 

wing.  Abdomen  yellow,  with  two  broad  black  median  stripes  the 
entire  length,  and  two  narrow  abbreviated  lateral  stripes  begin- 
ning on  the  third  segment.  The  sixth  segment  is  mostly  black. 
Venter  yellow,  with  slender  furcate  lateral  lines  and  an  abbre- 
viated median  stripe  black. 

This  species  is  known  from  Missouri,  Kansas  and  Ohio.  It 
is  very  common  in  different  sections  of  Louisiana,  where  it  has 
been  taken  by  various  collectors.  It  attacks  animals  very  per- 
sistently, and  if  any  of  the  flies  are  in  a  locality  they  are  pretty 
sure  to  be  found  on  some  horse's  ears. 

Chrysops  pudicus  Osten  Sacken. — ^Length  8  millimeters. 
I'ace,  including  its  callosities  and  the  palpi,  yellow.  First  two 
segments  of  the  antenna  and  base  of  the  third  yellow,  annulate 
portion  of  the  third  black,  frontal  callosity  reddish  with  a  black 
margin,  thorax  vittate  in  the  usual  way.  Both  basal  cells  of  the 
wing  hyaline  with  the  exception  of  a  slight  infuscation  of  each 
at  base,  costal  cells  brown,  cross-band  reaching  the  hind  margin 
of  the  wing,  filling  out  the  fourth  posterior  cell,  vein  between 
the  fifth  posterior  and  anal  cells  margined  with  brown.  The 
hyaline  triangle  does  not  reach  anteriorly  across  the  second  longi-^ 
tndinal  vein,  the  apical  spot  fills  out  the  greater  part  of  the  distal 
half  of  the  first  submarginal  cell  and  extends  to  the  apex  of  the 
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ximg.  Abdomen  largely  black,  first  and  second  segments  yellow 
on  the  sides,  and  on  the  second  the  yellow  reaches  across  on  the 
anterior  margin.  On  the  middorsal  line  there  is  a  row  of  tri- 
angles in  contact  with  yellow  posterior  margins  of  the  segments. 

The  species  is  known  on  the  Atlantic  coast  from  New  York 
to  Florida,  but  is  not  common  at  any  particular  place  so  far  as 
reported.    Taken  at  Frierson,  Louisiana,  July  14,  1905. 

Chrysops  sequax  Williston.— Length  8  millimeters.  First 
two  segments  of  the  antennae  yellow,  the  third  black.  In  many 
specimens  the  frontal  callosity  is  black,  but  in  others  it  is  yellow, 
face,  including  the  callosities,  reddish  yellow.  Thorax  with  four 
narrow  yellow  stripes  separated  by  black  ones.  The  first  basal 
cell  of  the  wing  is  brown,  the  cross-band  reaches  the  posterior 
border  of  the  wing,  thus  filling  out  the  fourth  posterior  cell,  the 
hyaline  triangle  is  produced  forward  across  the  second  longi- 
tudinal vein  and  the  apical  spot  includes  the  larger  part  of  the 
apical  half  of  the  first  submarginal  cell,  almost  all  the  second  sub- 
marginal,  and  invades  the  first  posterior.  Abdomen  with  four 
narrow  black  stripes  reaching  the  whole  length  and  separated  by 
yellow  intervals  of  nearly  the  same  width. 

The  species  has  somewhat  the  aspect  of  univittatus  or  stri- 
atus.  It  is  separated  from  the  latter  by  the  hyaline  triangle 
rf  aching  or  slightly  transcending  the  second  longitudinal  vein, 
and  the  apical  spot  entering  the  first  posterior  cell,  and  from 
the  former  by  the  coloration  of  the  abdomen. 

Known  from  Kansas,  North  Carolina  and  New  Jersey. 
Taken  at  LeCompte,  Louisiana,  August  25,  1906.  I  have  never 
seen  the  species  numerous  enough  to  be  a  pest,  but  it  has  been 
taken  from  horses,  and  therefore  its  habits  are  similar  to  its 
near  relatives. 

Chrysops  univittatus  Macquart.— Length  6-8  millimeters. 
Basal  segment  of  antennae  yellow,  second  a  little  darker,  and  third 
nearly  black;  hyaline  triangle  of  the  wing  reaches  or  nearly 
reaches  the  second  vein;  the  apical  spot  is  large,  occupying  all 
the  marginal  cell  beyond  the  cross-band,  the  broad  apex  of;  the 
iirst  submarginal,  all  the  second  submarginal  except  a  small 
patch  at  base  and  the  apex  of  the  first  posterior;  the  cross-band 
entirely  fills  out  the  fourth  posterior  cell. 
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Female:  Frontal  callosity  black,  face  yellow,  its  lateral 
callosities  brown  or  black;  first  basal  cell  brown;  second  basal 
cell  with  a  very  little  brown  at  base ;  posterior  branch  of  the  fifth 
yAh  narrowly  margined  with  brown,  abdomen  with  a  middorsal 
yellow,  longitudinal  stripe  with  a  black  stripe  of  about  the  same 
width  on  either  side  of  it ;  outside  the  black  stripes  the  abdomen 
raay  be  entirely  yellow,  or  all  but  the  first  two  segments  may  be 
dull  black,  or  there  may  be  a  narrow  black  stripe  beginning  on 
the  third  segment  and  continuing  on  to 
the  fourth  and  fifth  segments;  the  last 
three  abdominal  segments  are  often 
blackish,  obscuring  all  stripes  in  that  re- 
gion. 

Male:  Second  basal  cell  of  wing 
brown  on  its  basal  two-thirds  and  the 
fifth  posterior  more  brown  than  in  the 
female ;  last  three  segments  of  the  abdo- 
men  black,  first  tour  with  a  miadorsai  vutatus,  female.  En- 
yellow  stripe,  on  each  side  of  which  is  a 

wider  black  one ;  and  outside  of  the  latter,  on  segments  three  and 
four,  is  an  additional  narrow  black  stripe.  The  three  specimens 
of  this  sex  which  I  have,  present  no  variations.  It  looks  much 
like  the  female  and  is  easily  associated  with  it. 

The  species  has  been  collected  in  many  of  the  states  from 
Pennsylvania  to  Louisiana  and  west  at  least  to  Illinois.  Taken 
at  Keachie,  May  10  and  18,  1906,  by  J.  B.  Garrett.  In  Ohio  it 
is  one  of  the  early  appearing  Chrysops  and  is  noticeable  on 
account  of  its  habit  of  attacking  the  ears  of  domesticated  ani- 
mals. Louisiana  specimens  are  a  little  smaller  than  those  from 
i&rther  north,  but  otherwise  there  does  not  appear  to  be  any 
difference  in  specimens  from  this  State  and  from  Ohio. 

Chrysops  vittatus  Weidemann. — Length  8-9  millimeters. 
Face,  palpi  and  base  of  antennae  yellow ;  thorax  dorsally  with 
four  bright  yellow  longitudinal  stripes  with  brown  intervals 
st^parating  them ;  scutellum  yellow ;  hyaline  triangle  of  the  wing 
lather  small,  occupying  the  apical  part  of  the  first  three  posterior 
cells  and  extending  into  the  first  and  second  submarginal  in  the 
region  of  the  branching  of  the  third  vein;  a  hyaline  streak  in 
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the  second  submarginal  cell  usually  follows  the  posterior  branch 
of  the  third  vein  toward  the  margin  of  the  wing,  but  does  not 
reach  this  margin. 

Female:  Frontal  callosity  yellow;  first  basal  cell  of  wing 
brown,  second  slightly  infuscated  at  base,  otherwise  hyaline, 
cross-band  very  nearly  attains  the  posterior  margin;  the  fourth 
posterior  cell,  except  narrow  apex,  fifth  posterior,  except  at 
base  and  narrow  apex  and  anal  at  apex,  brown,  abdomen  dorsally 
Avith  four  longitudinal  black  stripes;  the  two  inner  are  pale  on 
the  first  segment  and  the  two  outer  on  the  first  and  second  seg- 
ments; ventrally  yellow,  darkened  at  apex,  and  on  either  side 
with  two  narrow  dark  lines  abbreviated  before. 


Fig.  17. — Striped  earfly,  Chrysops  vittatus,  male  and  female.  EJnlarged. 


Male:  Like  the  female,  except  the  second  basal  cell  of  the 
wing  has  only  the  apical  third  hyaline. 

Widely  distributed  over  eastern  North  America  as  far  west 
'oii,  Kansas  and  Iowa.  In  Louisiana  it  has  been  collected  in  nearly 
all  sections  of  the  State  and  at  various  dates  from  June  1  to 
September  10.  At  Lecompte,  in  Rapides  Parish,  the  past  sum- 
mer the  fly  was  exceedingly  abundant  and  troublesome  August 
25,  when  observations  were  made  in  that  region.  It  is  rather 
large  in  size  for  a  member  of  its  genus,  and  the  females  are 
often  seen  on  horses  and  cattle  with  their  abdomens  filled  with 
blood  to  their  utmost  capacity.  In  such  condition  they  are  not 
able  to  fly  well,  and  they  either  drop  to  some  low  growing  plant 
that  the  animal  passes,  or  fly  off  for  a  short  distance  and  alight 
cr  a  leaf  or  some  other  object,  where  they  remain  until  their 
bounteous  meal  is  digested. 
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THE  GENUS  TABANUS. 

The  species  of  this  genus  are  of  variable  sizes.  Thus  some 
are  only  about  the  size  of  members  of  the  genus  Chrysops,  while 
ethers  may  reach  a  length  of  over  an  inch,  with  a  wing  expanse 
of  as  much  as  two  inches  and  a  half.  The  structure  is  very  near 
the  same  in  the  different  forms,  but  some  variation  is  apparent 
in  the  shape  of  the  third  antennal  segment  and  in  the  width  of 
the  front  in  the  females.  In  all  cases  there  is  an  apparent  en- 
largement or  process  at  the  base  of  the  third  antennal  segment 
above,  and  the  hind  tibia  never  bears  spines  at  its  apex.  These 
last  two  characters  always  serve  to  distinguish  these  insects  from 
those  of  the  genus  Chrysops,  although  they  are  not  often  needed, 
for  the  larger  size  is  generally  sufficient  for  the  purpose.  Color, 
considered  together  with  its  distribution  and  arrangement,  is  of 
the  utmost  importance  in  separating  the  various  species,  but 
there  is  some  variation  in  this,  so  it  cannot  be  depended  upon 
entirely  in  all  cases.  The  difference  in  size  is  used  with  good 
results  in  most  cases,  but  it  must  be  remembered  that  specimens 
of  the  same  species  may  have  quite  a  range  in  this  regard,  so  size, 
when  used  entirely  alone,  is  a  little  risky.  From  the  above 
statements  it  is  apparent  that  no  one  character  is  sufficient  as  a 
means  of  locating  species  throughout  the  genus,  but  if  all  these 
characters  are  considered  not  a  great  deal  of  trouble  will  result 
from  an  attempt  to  put  specimens  in  their  proper  places. 

The  females  of  all  the  species  known  are  thought  to  be  blood- 
bucking  when  the  opportunity  presents,  but  there  seems  to  be 
1x0  doubt  but  that  almost  any  of  them  may  procure  their  food 
from  plants  or  from  excretions  of  insects,  especially  of  the  order 
Eemiptera.  The  larger  specimens  take  more  blood  from  an 
animal  at  a  single  meal,  but  it  is  doubtful  if  they  cause  much 
niore  pain  in  biting  than  do  the  smaller  ones.  The  rank  of  a 
species  in  regard  to  its  injuries  depends  largely  upon  its  abun- 
dance, and  as  some  of  the  medium-sized  horseflies  are  the  ones 
that  appear  in  greatest  numbers,  they  are  of  the  most  importance 
from  an  economic  standpoint.  However,  when  once  the  adult 
state  is  reached  economic  treatment  requires  scarcely  any  atten- 
tion to  species,  for  all  may  be  put  in  together  and  counted  as  so 
many  horseflies.  With  the  immature  stages  it  is  different,  for 
there  is  often  variation  in  the  location  of  the  eggs  and  the  con- 
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ditions  under  which  the  larvse  are  found.  There  is  much  to  find 
out  about  the  immature  stages  of  many  species  of  horseflies,  but 
what  is  known  is  sufficient  to  prove  that  the  different  species  are 
variable  in  habits,  and  that  it  is  necessary  to  consider  each 
species  separately,  at  least  until  it  is  proven  that  certain  ones 
may  be  grouped  together  on  account  of  similar  life  histories. 

The  genus  T ah  anus  has  many  representatives  in  all  the 
Southern  States  where  careful  collecting  has  been  done,  and  the 
fr.*ct  that  twenty-seven  species  have  been  taken  in  Louisiana 
'so  far  simply  proves  that  it  is  no  exception  to  the  general  rule, 
'ihe  diversified  topography  of  the  State  is  favorable  to  a  large 
variety  of  species. 

KEY  TO  THE  LOUISIANA  SPECIES  OF  THE  GENUS 

TABANUS. 

1.  Whole  body,  including"  the  wings,  black   2 

The  wings,  at  least,  not  black   1 

2.  Front  of  the  female  unusually  broad,  callosity  trans- 

verse  striatus 

Front  of  the  female  not  unusually  broad,  callosity  not 
transverse    3 

3.  Narrow  portion  of  the  third  antennal  segment  very 

long;  shining  species  lugubris 

Narrow  portion  of  the  third  antennal  segment  not  very 
long;  not  especially  a  shining  species  Wiedemann i 

4.  Body  entirely  pale,  as  if  faded  mexicanus 

Body  not  having  a  faded  appearance   5 

5.  Abdomen  black  or  dark  brown,  without  stripes  or 

spots    ^ 

Abdomen  not  so  colored   ^ 

6.  Wings  smoky,  more  intense  spots  on  the  cross-veins 

and  on  the  furcation  of  the  third  vein  henedictus 

Wings    hyaline,    with    the    costal    border  clear 
brown  americanus 

7.  Wings  spotted  or  clouded  with  black  or  brown   8 

Wings  hyaline  except  sometimes  the  costal  border  in- 

fuscated    ^'^ 

8.  Wing  spots  extensive,  giving  the  wing  a  variegated  ap- 

pearance  venustus 


Louisiana  Bulletin  No.  93. 


39 


Wing  spots  confined  to  the  margins  of  the  veins  and 
furcation  of  the  third  vein  


9.    Eyes  distinctly  hairy  megerlei 

Eyes  not  hairy  •  

10.    First  posterior  cell  closed  ahdominalis 

First  posterior  cell  open    11 


11.  Abdomen  above  with  a  wide  middorsal  gray  stripe .  .  acutus 
Abdomen  not  so  colored   12 

12.  Prevailing  color  of  the  whole  body  gray  cymatophoriis 

Prevailing  color  of  the  whole  body  not  gray   13 

18.    Antennge  entirely  black,  dark  colored  species   14 

Antennae  partly  or  wholly  red,  lighter  species   15 


14.  Three  white  triangles  on  the  abdomen  trimaculatus 

Four  abdominal  triangles  and  posterior  margins  of  the 

segments  white  molestm 

15.  Front  tibia  brown  fronto 

Front  tibia  gray  on  basal  half   1^ 


16.  Abdominal  triangles  of  the  female  of  moderate  size,  .exul 
Abdominal  triangles  of  the  female  large  and  dis- 

^ijict   sulcifrons 

17.  Abdomen  with  a  single  middorsal  row  of  gray  tri- 


angles   

Abdomen  not  so  marked   1^ 

18.    Prevailing  color  of  the  tibiae  black  .coffeatus 

Prevailing  color  of  the  tibiae  gray  melanocerus 


19.  Abdomen  banded,  but  with  no  stripes  or  spots  annulatus 

Abdomen  with  stripes  or  spots,  or  both   20 

20.  Abdomen  with  a  middorsal  row  of  unconnected  tri- 

angles, with  a  row  of  rounded  spots  on  each  side.. pumilus 
Abdomen  with  a  middorsal  stripe  or  row  of  connected 
triangles  with  a  stripe  or  row  of  spots  on  each  side .  .  21 

21.  Eyes  in  life  with  a  single  purple  band.    (The  color  of 

the  eyes  in  dry  specimens  may  be  revived  by  moist- 
ure obtained  by  a  few  hours  in  a  relaxing  dish.)   22 

Eyes  in  life  with  more  than  one  purple  band   21 

22.  Abdomen  prevailing  dark  brown,  with  a  regular  mid- 
dorsal gray  stripe  and  a  disconnected  row  of  round- 
ed spots  on  each  side  fuscicostatus 
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Abdomen  witli  a  middorsal  gray  stripe,  with  a  dark 
brown  stripe  on  eacb  side,  followed  by  yellowish ....  23 


23.  Face  w^hitish,  thorax  gray,  hind  tibia  faintly  brownish 

at  tip  nigrovittaUis 

Face  yellowish,  thorax  grayish  yellow,  hind  tibia  dis- 
tinctly blacK  at  tip   costalis 

24.  A  longitudinal  row  of  unconnected  grayish  spots  on 

each  side  of  the  abdomen  above   25 

Abdomen  not  so  marked   26 

25.  Upper  angle  of  the  third  antennal  segment  prominent, 

front  narrow,  narrowest  below  fulvulus 


Upper  angle  of  the  third  antennal  segment  nearly  lack- 
ing, front  of  normal  width  with  sides  parallel  sagax 

26.  Abdomen  with  a  middorsal  gray  stripe  with  a  longitudi- 
nal row  of  connected  angular  spots  on  each  side . . .  lineola 
Abdomen  with  a  middorsal  gray  stripe  with  a  brown 
stripe  on  either  side  and  these  latter  followed  by  yel- 
lowish, either  diffuse  or  in  the  form  of 
stripes   quinquevittatus 

DESCRIPTION  OF  LOUISIANA  SPECIES  OF  TABANUS. 

Tabanus  acutus  Bigot. — General  color,  light  brown;  first 
two  segments  of  the  antenna  and  the  base  of  the  third  light 
brown,  apex  of  the  third  darker;  wings  wide,  light  brown  and 
with  a  small  dark  spot  at  the  furcation  of  the  third  vein;  leg's 
concolorous  with  the  body,  apex  of  each  anterior  tibia  and  all  the 
tarsi  darker;  abdomen  light  brown,  a  little  darker  toward  the 
apex,  with  a  middorsal,  wide,  gray  stripe  extending  for  the 
whole  length. 

Female :  Length  15-19  millimeters,  head  rather  small,  face 
and  front  clothed  with  yellowish  pollen,  front  of  normal  width, 
sides  parallel,  frontal  callosity  large,  shining  chestnut  in  color, 
inferiorly  not  quite  so  wide  as  the  front,  narrowed  slightly  above 
and  with  a  connecting  line  extending  more  than  half-way  to  the 
vertex,  abdomen  elongate,  conical,  gradually  narrowed  toward 
the  apex. 
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Male:  Length  14-16  millimeters,  head  rather  small,  hemi- 
spherical; abdomen  quite  noticeably  narrowed  to  two-thirds 
of  its  length,  sides  nearly  parallel  from  thence  to  apex. 

The  species  was  described  from  a  specimen  procured  near 
New  Orleans.  The  past  summer 
several  males  and  females  were 
taken  along  the  Mississippi  K-iv- 
€r  below  that  city  and  a  single 
female  at  Cameron,  near  the 
•Gulf  Biologic  Station.  Several 
of  the  specimens  were  taken 
from  near  the  rear  end  of  a  mov- 
ing train,  one  from  the  rigging 
of  a  passenger  boat,  while  two 
females  with  their  abdomens  al- 
ready filled  were  observed  biting  EnTa^ged^""^''^"''''" 
horses. 

Tabanus  abdominalis  Fabricius. — Length  about  20  milli- 
meters, although  some  specimens  are  larger  and  some  are  smaller. 
Palpi  and  proboscis  dark,  almost  black;  antenna  dark  at  base 
and  apex,  basal  portion  of  the  third  segment  red ;  face  and  front 
clothed  with  yellowish  pollen,  front  rather  narrow,  frontal  cal- 
losity rectangular,  shining  black  and  with  a  narrow  line  above. 
Thorax  striate,  wings  reddish  brown  with  the  margins  of  the 
"Cioss-veins  and  the  furcation  of  the  third  vein  decidedly  darker; 
legs  prevailing  black  in  color,  but  all  the  tibige  are  reddish  at 
base;  in  fact,  the  middle  and  posterior  tibiae  are  black  only  at 
extreme  apex.  Abdomen  somewhat  variable  but  more  reddish 
than  the  thorax.  In  some  specimens  the  abdomen  is  almost  uni- 
formly red,  while  in  others  there  is  a  predominance  of  black  or 
dark  brown.  In  the  latter  there  is  a  light  triangle  on  the  pos- 
terior part  of  the  dorsum  of  each  segment,  expanding  into  a  pos- 
terior border  of  the  same  color.  Although  the  two  kinds  of  speci- 
mens have  a  different  appearance,  there  does  not  seem  to  be  any 
difference  in  other  regards  than  the  one  mentioned,  and  even 
here  there  is  a  gradation  which  indicates  that  they  are  in- 
separable. 

Very  close  to  exul  and  sulcifrons,  but  the  closed  first  pos- 
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tarior  cell  serves  to  distinguish  tlie  species  from  these  as  well 
as  from  some  others  that  are  somewhat  like  it. 

Distributed  from  Illinois  to  New  Jersey,  southward  to 
Florida  and  westward  to  Kansas.  Taken  in  Louisiana,  at  Merry* 
ville,  June  16th,  by  C.  W.  Flynn,  at  Baton  Rouge  July  6th  by 
E.  C.  Cotton,  and  at  Newellton  August  15th. 

Mr.  C.  W.  Flynn  observed  the  following  conditions  while 
driving  from  Singer  to  Merryville  on  June  16th:  ''Whenever 
a  branch  or  ravine  was  crossed,  the  horseflies  would  simply 
swarm  about  the  team.  The  species  of  Chrysops  were  chiefly 
of  vittatus,  flavidus  and  pikei.  Specimens  of  each  of  these  were 
taken,  and  one  or  Uvo  others  were  noted  but  not  taken.  Of  the 
genus  Tabanus,  americanus  was  decidedly  the  most  abundant 
and  annoying.  This  species  would  dart  around  the  horses  once 
or  twice  so  swiftly  that  they  could  hardly  be  seen  and  then  alight 
suddenly  and  begin  sucking  immediately.  Next  in  abundance 
was  abdominalis,  several  specimens  of  which  were  taken.  Two 
specimens  of  luguhris  were  procured  from  horses  and  mexicanus 
was  seen  but  not  taken. 

Tabanus  americanus  Forster. — Length  25-30  millimeters. 
The  largest- species  of  horsefly  in  North  America.  Body  uni- 
formly reddish,  thorax  and  abdomen  with  gray  bloom.  Face 
and  front  yellowish,  frontal  callosity  shining  brown.  Antenna 
with  a  very  prominent  basal  process, 
largely  reddish  in  coloration,  although 
the  annulate  portion  is  usually  somewhat 
darker.  Side  of  the  thorax  with  hair 
near  the  base  of  the  wing.  Legs  very 
near  in  color  to  the  dorsum  of  the  tho- 
rax, wing  hyaline  with  the  costal  cells- 
and  stigma  brown.  The  male  does  not 
differ  from  the  female  except  in  sexual 

FIG.  i9.-American  characteristics, 
horsefly,   Tahanus   amen-  Common  over  much  of  southeastern 

canus,     female.  Natural 

size.  Ignited  States,  at  least  as  far  west  as 

Missouri.  In  Louisiana  it  is  widely  distributed  and  no  locality 
was  visited  the  past  summer  where  it  was  not  in  evidence.  I 
I'ave  never  seen  it  so  numerous  as  many  of  the  other  species 
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which  are  smaller  in  size.  Its  bites  are  severe  and  it  is  one  of  the 
species  which  is  found  in  the  cleared  fields  as  well  as  in  the  woods, 
and  in  driving  along  country  roads  the  team  is  often  attacked. 

Tabanus  annulatus  Say.— Length  12-14  millimeters.  This 
insect  has  an  immature  appearance  in  all  cases.  Proboscis  dark, 
nearly  black,  palpi  pale  and  clothed  with  white  hairs ;  antennae 
uniformly  pale  brownish,  third  segment  with  a  well  developed 
angle  above.  Thorax  gray  without  stripes,  wings  hyaline,  front 
leg  with  femur,  apex  of  tibia  and  tarsus  nearly  black,  basal  two- 
thirds  of  tibia  pale,  apex  of  each  tarsal  segment  dark ;  hind  leg 
colored  like  the  middle,  except  the  femur  seems  to  be  a  little 
darker,  at  least  in  some  specimens. 

Female :  The  front  is  narrow,  and  what  in  other  species  is 
called  the  spindle  shaped  lines  unite  to  form  a  very  narrow  raised 
line  of  nearly  uniform  width  reaching  nearly  to  the  vertex.  Ab- 
domen brown  with  a  gray  posterior  border 
to  each  segment. 

Male :  Head  not  much  larger  than  in 
the  other  sex,  area  of  enlarged  facets  dis- 
tinct and  extending  nearly  back  to  the  occi- 
put above.  Thorax  and  abdomen  clothed 
with  a  thick  coat  of  long  white  hair,  which 
almost  entirely  obscures  the  ground  color  20.-Tar>anus 
of  the  body.    This  coating  of  white  hair    annuiatus,  female.  En- 

T^fl         ,  larged. 

gives  the  male  a  very  different  appearance 

fiom  the  female,  but  in  other  respects  the  two  sexes  are  much 
al"ke.  The  annulations  of  the  abdomen,  from  which  the  insect 
IS  named,  are  not  to  be  seen  in  this  sex.  The  male  of  the  species 
was  unknown  up  to  this  time. 

The  species  is  known  from  Missouri,  Kentucky,  Georgia  and 
Kansas.  In  Louisiana  it  is  rather  common,  if  one  may  be  al- 
lowed to  judge  from  last  summer's  observations.  It  was  taken 
often  from  horses  and  from  the  rear  of  moving  trains.  The 
under  parts  of  animals  appear  to  have  most  attractions  for  the 
species,  and  it  flies  so  quietly  that  oftentimes  it  has  alighted  and 
commenced  sucking  before  its  presence  is  made  known,  and  often 
much  effort  is  required  on  the  part  of  an  animal  to  dislodge  it. 

Nothing  was  learned  of  the  habits  of  the  species  in  its  im- 
mature stages,  but  a  few  things  observed  perhaps  warrant  a  sug- 
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-gestion.  Mr.  C.  W.  Flynn  procured  a  male  and  a  female  from 
a  large  breeding  cage  at  Keachie  on  June  7th,  under  conditions 
which  seem  to  indicate  that  the  larvae  must  live  in  rotten  logs 
^nd  the  like.  The  only  way  the  specimens  could  have  gotten  into 
the  cage  is  as  follows :  ' '  The  larvse  may  have  been  in  the  ground 
beneath  the  cage  or  they  may  have  been  in  decaying  logs  which 
were  put  into  the  cage  on  account  of  some  experiments  concern- 
ing the  hibernation  of  the  cotton  boll  weevil.  As  the  cage  men- 
tioned had  stood  in  the  same  place  during  the  previous  year,  the 
first  means  is  improbable,  so  from  what  remains  it  is  quite  likely 
that  the  larvae  were  in  the  logs  in  question. "  Again  I  took  a  male 
specimen  that  was  teneral  and  scarcely  able  to  fly,  several  rods 


Fig.  21. — Black  horsefly,  Tabanus  atratus,  male  and  female.  Enlarged. 
(Author's  illustration,  Bui.  12,  Tech.  Ser.,  Bur.  of  Elit.,  U.  S.  Dept.  of  Agr.) 

from  water  where  it  was  crawling  on  foliage  very  close  to  an  old 
log  heap,  thus  arousing  my  suspicion  that  the  specimen  had 
emerged  in  the  immediate  vicinity.  The  species  was  taken  in  all 
the  localities  visited  north  of  the  Gulf  coast  region  and  was 
most  abundant  in  woodlands. 

Tabanus  atratus  Fabricius. — Length  16-28  millimeters. 
The  male  and  female  of  this  common  species  are  easily  associated, 
as  they  differ  only  in  sexual  characteristics.  The  whole  insect 
is  uniformly  black  and  the  thorax  and  abdomen  in  well  pre- 
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served  specimens  are  thinly  covered  with  whitish  dust,  which 
is  easily  rubbed  off  when  specimens  are  not  properly  cared  for. 

The  smaller  specimens  resemble  wiedemanni  very  closely.. 
The  wider  front,  the  longer  basal  process  of  the  third  antennal 
segment,  the  shape  of  the  frontal  callosity,  which  is  square  in 
wiedemanni  and  wider  than  high  in  stiatus,  are  distinctive  char-^ 
aeters.  Its  much  larger  size  and  less  shining  color  distinguish 
it  from  luguhris. 

The  black  horsefly  was  observed  in  every  locality  in  Lou- 
isiana visited,  and  it  is  indigenous  to  a  large  part  of  eastern 
North  America.  Like  the  American  horsefly,  it  is  often  seen 
in  the  cleared  fields  and  does  not  appear  in  enormous  numbers, 
as  is  the  case  with  costalis  and  its  allies. 

Tabanus  benedictus  Whitney. — Length  20-25  millimeters, 
xi  large  horsefly  related  to  nigrescens  of  the  Atlantic  coast  states, 
and  appearing  somewhat  like  atratus.    The  general  color  of  the- 


FiG.  22. — Brown  horsefly,  Taianus  tene- 
dictus,  female.  Enlarged. 


whole  body  dark  brown  and  the  abdomen  is  furnished  with  a. 
thin  coating  of  gray  dust  which  gives  it  an  appearance  like  the 
same  part  in  atratus.  Wings  a  little  brownish,  but  nearly  hya- 
line, with  darker  markings  on  the  margins  of  the  cross- veins  and 
at  the  furcation  of  the  third  vein.    Legs  nearly  black,  slightljr 
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lighter  on  the  base  of  each  tibia.  The  two  sexes  are  alike  in  col- 
oration and  easily  associated.  The  first  posterior  cell  of  the 
Yv  ing  is  closed  or  much  narrowed,  by  which  character  the  species 
is  characterized. 

The  species  has  been  reported  only  from  Missouri  and  Lou- 
isiana. In  the  latter  state  specimens  have  been  taken  at  Crow- 
ley, Montgomery,  Frierson,  Baton  Rouge  and  Newellton,  but  so 
far  as  my  information  goes,  is  not  particularly  numerous  in 
individuals  in  any  case. 

Tabanus  coffeatus  Macquart.— Length  13  to  14  millime- 
ters. General  color  black,  but  with  the  thorax  with  white  stripes 
and  with  middorsal  row  of  white  triangles  on  the  abdomen. 
Front  of  normal  width  with  the  sides  nearly  parallel,  frontal 
callosity  rectangular  with  a  line  above,  all  shining  dark  brown; 
face  clothed  with  white  hair,  palpi  slightly  darkened,  antennae 
and  proboscis  black.  Thorax  plainly 
^  w  /  marked  with  white  and  black  alternat- 

^^^W  stripes.     Wings   nearly  hyaline, 

'""^N.^^^/*'"^        sometimes  with  a  very  small  dark  spot 
at  the  furcation  of  the  third  vein  and 
with  a  distinct  brown  stigma,  first  pos- 
/^^^^^^^^^     terior  cell  wide  open.    Legs  black.  Ab- 
^iXy^\^r^     domen  black  with  white  posterior  bor- 
FiG.  2t-TaMnus  coffe-    ders,  which  expand  into  triangles  at  the 
atus,  female.  Enlarged.        middle,  on  the  segments.    The  last  two 
segments  are  usually  entirely  black.    The  male  of  this  species 
was  not  procured,  but  is  said  to  resemble  the  female,  although 
the  white  markings  of  the  abdomen  are  reduced. 

The  species  is  reported  from  Massachusetts  southward,  and 
as  far  west  as  Indiana.  In  Louisiana  two  specimens  were  taken 
from  a  horse  August  25,  1906,  at  LeCompte,  in  Rapides  Parish. 
T  have  never  heard  of  its  being  abundant  enough  to  become  a 
serious  pest,  but  its  habits  suggest  that  it  is  very  persistent  m 
its  attacks  upon  animals,  so  if  abundant  would  call  for  more  than 
ordinary  attention. 

Tabanus  costalis  Weidemann.— Length  12-14  millimeters. 
Palpi  yellowish,  antennse  brownish  with  the  annulate  portion 
darker  -  thorax, 'including  the  scutellum,  uniformly  grayish  yel- 
low pollinose ;  legs  largely  black,  base  of  front  tibiee  and  the  mid- 
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die  and  hind  tibige  except  at  apex  yellowish ;  wings  hyaline  with 
the  costal  cells  yellowish,  veins  yellowish;  abdomen  above  alter- 
nately striped  with  black  and  grayish  yellow. 

Female:  Frontal  callosity  black,  above  with  a  very  much 
narrowed  prolongation,  the  part  of  which  adjacent  to  the  cal- 
losity is  sometimes  obliterated,  leaving  the  upper  part  as  a  sep- 
arate spot. 

Male :  This  sex  is  much  like  the  female  and  easily  associated 
with  it,  but  there  is  a  tendency  toward  obliteration  of  the  dis- 
tinct markings  of  the  abdomen,  the  black  of  the  female  is  re- 
placed by  brownish  and  the  stripes  may  blend  so  that  the  whole 
base  of  the  abdomen  is  practically  one  color. 


Fig. 

J)j  male  ; 


24. — Greenhead  horsefly,  Tahanus  costalis 
c,  front  view  of  head  of  female.  Enlarged. 


female ; 


Reported  for  eastern  North  America  in  general.  In  Lou- 
isiana taken  at  Buras  and  Cameron  and  at  a  number  of  other 
points,  especially  along  the  Gulf  coast.  Its  group  comprises  the 
most  annoying  and  injurious  species  of  the  family  because  the 
various  forms  become  so  abundant  in  individuals  in  certain 
localities. 

Tabanus  cymatophorus  Osten  Sacken. — Length  20  milli- 
meters. Some  specimens  smaller.  General  color  gray  with  dark 
colored  legs  and  spotted  wings.  Front  gray,  frontal  callosity 
and  line  above  shining  black,  antennas  and  palpi  dark,  third  seg- 
ment of  the  antennge  reddish  at  base;  eyes  bare.  Thorax  gray 
v/ith  lighter,  not  plainly  marked,  stripes;  legs  black  with  all 
the  tibiag  light  on  basal  parts ;  wings  hyaline  with  distinct  dark 
margins  to  the  cross  veins  and  furcation  of  the  third  vein;  ab- 
domen mostly  gray,  only  the  anterior  border  of  each  segment 
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dark.  The  species  is  distinct,  somewhat  resembling  reinwardtii, 
but  the  latter  has  hairy  eyes  and  so  far  has  not  been  taken  in 
Louisiana. 

Known  from  Illinois,  Kentucky  and  Georgia.  Taken  near 
Crowley,  Louisiana,  in  June,  1905.  Not  known  to  be  abundant 
in  any  locality. 

Tabanus  exul  Osten  Sacken.— Length  18  to  20  millimeters. 
Much  like  ahdominalis  described  above.    The  first  posterior  cell 
is  open,  but  much  narrowed  at  the  apex,  front  broad,  frontal 
callosity  of  corresponding  width.  The 
gray  triangles  on  the  abdominal  seg- 
ments are  more  distinct  than  in  aMomi- 
nalis,  but  not  so  large  as  in  sulcifrons. 
These  three  species  are  often  mixed  in 
collections,  and  it  is  a  fact  that  when 
specimens    from    many    localities  are 
brought  together  the  task  of  determina- 
tion is  not  an  easy  one,  for  there  appears 
to  be  some  variation  according  to  local- 
ity.   Specimens  that  appear  to  be  typi- 
cal are  at  hand  from  Frierson,  Louisi- 
ana, taken  in  July,  1905. 
Osten  Sacken  reported  specimens  from  New  Jersey,  Penn- 
sylvania, Maryland  and  the  District  ,  of  Columbia,  and  it  has 
been  identified  from  a  number  of  localities  since. 

Tabanus  fronto  Osten  Sacken.— Length  16-18  milli- 
meters. General  color  brown  with  the  posterior  border  of  each 
abdominal  segment  lighter,  legs  and  antenna  reddish,  and  wings 
brownish,  darker  on  the  margins  of  some  of  the  veins.  Front 
rather  wide,  frontal  callosity  wide,  rectangular  and  with  the 
line  above  shining  reddish.  Antennae  and  palpi  mostly  reddish, 
face  clothed  with  dull  yellowish  pollen.  Thorax  brown,  striped" 
with  gray,  legs  reddish  with  darker  tarsi.  Veins  of  the  wings 
margined  with  brownish,  cross-veins  and  furcation  of  the  third 
vein  margined  with  dark  brown,  almost  black,  middle  part  of 
some  of  the  cells  of  the  wing  almost  hyaline.  Each  segment  of 
the  abdomen  brown,  or  nearly  black  in  front,  with  the  posterior 
margin  yellowish  and  expanding  into  a  small  triangle  at  the 
middle. 


Fig.  25. — Gray  horsefly, 
Tahanus  cymatophorus,  fe- 
male. Enlarged. 
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Known  from  the  Carolinas,  Florida  and  Texas.     Taken  in 
Louisiana  in  1905. 

Tabanus  fulvulus  Wiedemann. — Length  15  to  18  milli- 
meters. Front  narrow,  narrowest  before,  frontal  callosity  small, 
shining  brown  and  not  connected  with  the  line  above;  antenntr 
reddish  with  the  exception  of  the  annulate  portion  of  the  third 
segment,  which  is  black,  basal  process  of  the  third  segment  of 
the  antennae  prominent.  Thorax  yellowish,  nnstriped;  legs 
largely  reddish,  but  usually  the  bases  of  the  femora  and  the 
tarsal  segments  are  partially  blackish;  wings  hyaline,  costal 
border  dilute  yellowish  and  stigma  distinctly  brownish  yellow. 
Ground  color  of  the  abdomen  dark  brown,  a  dorsal  stripe,  nar- 
row posterior  margin  of  each  segment  and  a  row  of  rounded 
spots  on  each  side  gray. 

Know^n  from  New  Jersey  and  Ken- 
tucky southward  in  eastern  United  States. 
Taken  at  Baton  Rouge,  New  Eoads, 
Keachie,  Crowley  and  at  several  other 
points,  in  Louisiana.  Specimens  were  ob- 
served to  be  plentiful  at  one  or  two  places 
visited  and  it  appeared  to  be  characteristic 
of  them  to  attack  the  under  parts  of  ani- 
mals. When  they  once  alighted  they  were 
difficult  to  dislodge  and  one  could  easily  26.-TaMnus 
put  the  cyanide  bottle  over  them  while  they  \l^f^^^  female.  En- 
were  engaged  in  procuring  blood. 

Tabanus  fuscicostus  Hine. — General  color  fuscous;  front 
of  normal  width,  yellowish  gray  in  color,  sides  nearly  parallel, 
fiontal  callosity  brown,  nearly  square  and  with  a  line,  usually 
unconnected  above,  antennae  rather  long,  basal  segment  slender, 
third  segment  with  a  well  defined  basal  process  above  and  with 
the  annulate  portion  black  or  at  least  dark,  palpi  white,  proboscis 
black;  face,  sides  and  ventral  part  of  the  thorax  clothed  with 
white  pollen  and  pile;  disc  of  the  thorax  gray,  unstriped;  legs 
reddish  in  general  coloration,  all  the  femora  often  cinerous  on 
basal  part,  apical  part  of  each  anterior  tibia  and  all  the  tarsi 
brownish ;  wing  hyaline  with  the  costal  cell  dark,  fuscous  in  most 
specimens;  abdomen  with  a  distinct  middorsal  stripe  which  has 
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a  tendency  to  increase  slightly  in  width  at  the  posterior  border 
of  each  segment,  and  a  row  of  spots  on  each  side.  Length  of  the 
female  10-15  millimeters. 

Type  locality  Baton  Rouge,  Louisiana,  but  specimens  are 
at  hand  from  various  parts  of  that  state.  From  dry  specimens 
the  species  can  easily  be  placed  under 
sagax,  for  the  color  of  legs  and  abdomen 
are  right  for  that,  but  when  the  living 
specimens  are  studied  it  is  found  that  the 
eye  is  crossed  by  only  a  single  purple  band, 
which,  with  the  colored  costal  cell,  would 
denote  relationship  with  cost  alls.  The  male 
was  not  procured. 

Common  in  wooded  areas,  and  in  such 
places  one  of  the  most  abundant  and  per- 
sistent species  observed  in  the  localities 
where  it  was  present.  It  belongs  to  the  costalis  group,  most; 
members  of  which  are  of  more  than  ordinary  importance  from 
an  economic  standpoint. 

Tabanus  lineola  Fabricius. — Length  12-15  millimeters. 
Palpi  white,  antennae  reddish,  annulate  portion  of  the  third  seg- 
ment darker;  thorax  brown  and  gray  striped,  the  latter  color 
not  prominent;  wings  hyaline;  legs  reddish,  apex  of  the  front 


Fig.  27.  —  Tabanus 
fuscicostatus,  female. 
Enlarged. 


Pig.  28. — Lined  horsefly,  Tabanus  lineola : 
c,  front  of  head  of  female.  Enlarged. 


a,  female ;   h,  male ; 


tibia  plainly,  apices  of  middle  and  hind  tibiae  faintly,  and  all 
of  the  tarsi  dark  brown ;  abdomen  above  brown  or  black  with  • 
three  prominent  gray  stripes. 

The  males  and  females  of  this  species  are  easily  associated. 
In  the  latter  sex  there  is  sometimes  a  confusion  of  colors;  the 
dark  is  replaced  by  reddish,  but  the  gray  middorsal  stripe  is 
always  prominent  in  all  well  preserved  specimens. 
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Common  in  eastern  North  America  and  known  from  as  far 
west  as  Arizona.  During  the  time  I  spent  in  Louisiana  it  was 
among  the  first  species  to  be  taken  in  each  locality  visited.  It 
often  appears  in  large  numbers  and  at  such  times  is  to  be  consid- 
ered among  the  worst  of  its  family. 

Tabanus  lugubris  Macquart. — Length  12-14  millimeters. 
Entirely  black  all  over,  including  the  wings.  Front  wide  with 
a  prominent  shining  black  callosity,  upper  part  gray  poUinose. 
Subcallus,  region  of  the  antennge  and  the  face  shining  black; 
antennge  located  on  a  slight  prominence,  the  third  segment  long 
with  a  distinct  angle  above  at  base.  The  shining  black  color  of 
the  thorax  and  abdomen  is  distinctive. 

Known  from  South  Carolina  and  Florida.  Taken  at  Merry- 
ville,  Louisiana,  June  16,  1906,  by  C.  W.  Flynn.  Two  specimens 
were  collected  from  horses. 

Tabanus  megierlei  Wiedemann. — Lenoth  18  millimeters. 
Front  of  normal  width,  dark  in  color,  callosity  shining  black; 
antenna  black  with  the  exception  of  the  base  of  the  third  seg- 
ment, which  is  red,  basal  portion  of  the  third  segment  with  a 
prominent  projection  above;  palpi  and  proboscis  black;  eyes 
distinctly  hairy,  even  in  the  female.  Thorax  dark  colored,  but 
with  narrow  gray  stripes  above;  legs  black  with  the  exception 
of  the  tibige,  which  are  largely  reddish ;  wings  hyaline  with  dark 
dots  on  the  cross-veins  and  furcation  of  the  third  vein,  costal 
cells  distinctly  brown.  Abdomen  reddish,  with  a  broad,  black 
stripe  in  the  middle,  somewhat  narrowed  on  the  second  and  third 
segments. 

Known  from  Florida.  Taken  on  the  Experiment  Station 
ffirm  at  Calhoun,  Louisiana,  April  7,  1905,  by  Mr,  Wilmon  New- 
ell. Collected  from  a  mule. 

Tabanus  melanocerus  "Wiedemann. — Length  15  to  18  milli- 
i:  }ters.  Front  narrow,  callosity  elongate  and  shining  black,  an- 
tennae black,  palpi  pale  with  black  hairs ;  thorax  gray  with  lighter 
gray  stripes  above,  wings  hyaline,  prevailing  color  of  the  legs 
black,  front  tibiae  gray  on  basal  half,  other  tibise  reddish  except 
at  extreme  apex.  Abdomen  nearly  black,  although  in  most  speci- 
mens there  is  a  reddish  tinge,  first  segment  with  a  white  spot 
beneath  the  scutellum,  second  to  fifth  segments  each  with  a  dis- 


52 


Louisiana  Bulletin  No.  93. 


tmet  white  triangular  spot  which  almost  reaches  the  anterior 
border,  sixth  and  seventh  segments  usually  black,  although  ths 
former  may  have  a  white  triangle  of  small  size.  Center  of  the 
abdomen  reddish  except  the  last  two  segments,  which  are  largely 

black.  In  all  the  Louisiana  speci- 
mens taken  the  first  posterior  cell 
is  closed  and  petiolate,  but  this  is 
not  the  case  in  specimens  from 
some  other  states,  although  this  cell 
is  always  distinctly  narrowed  at 
the  apex. 

Known  from  many  of  the  At- 
„^  ■     ,  ,  lantic   States   from   New  Jersey 

Fig.  29. — Tabanus  melanoc-  *  *^ 

erus,  female.  Enlarged.  southward.    In  Louisiana  taken  at 

Morgan  City,  July  17th,  and  at  Lecompte,  August  25,  1906. 
Taken  from  horses  in  every  case. 

Tabanus  mexicanus  Linnaeus.  Length  13-15  millimeters. 
This  specimen  cannot  be  confused  with  any  other  in  the  United 
States.  The  whole  body  is  pale  yellowish,  slightly  tinged  with 
greenish.  Wings  hyaline  with  the  costal 
border  of  the  same  color  as  the  abdomen, 
legs  also  concolorous  with  the  body. 
Front  in  the  female  narrow  without  cal- 
losity. Head  in  the  male  very  large, 
with  an  extensive  area  of  enlarged 
facets. 

This  peculiar  species  appears  to  be 
common,  but  as  it  flies  mostly  in  the 
evening  or  early  morning  and  remains 
in  hiding  during  the  day,  it  is  not  often 
seen.   It  was  taken  from  cows  a  number  so.-Taianus  mexi-  ' 

of  times  so  late  in  the  evening  that  it  female.  Enlarged, 

was  seen  with  difficulty.    Also  taken  a  few  times  in  dark  woods 
in  the  daytime. 

Known  from  New  Jersey  southward  to  Brazil.  Taken  in 
Louisiana  at  New  Roads,  Baton  Rouge  and  other  places  in  June 
and  July. 

Tabanus  molestus  Say. — Length  18-20  millimeters.  Front 
rather  wide,  callosity  and  line  above  shining  brown,  antennae 
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usually  black,  but  some  of  the  segments  may  show  a  trace  of 
reddish.  Ground  color  of  the  thorax  brown,  but  with  gray 
stripes  above  and  clothed  with  white  pubescence  beneath;  le^s 
usually  uniform  brown  in  color,  but  somewhat  variable  and  in 
some  specimens  decidedly  darker  than  in  others;  wings  sub- 
hyaline,  veined  brown  and  with  brown 
margins  to  the  cross-veins  and  furcation  of 
the  third  vein,  stigma  distinctly  brown. 
Ground  color  of  the  abdomen  brown,  darker 
in  some  specimens  than  in  others ;  posterior 
margin  of  each  segment  gray  and  expand- 
ing at  the  middle  to  form  a  spot  of  triangle. 
These  triangles  are  large  on  the  third, 
fourth  and  fifth  segments, .  but  smaller  on 

.       .  .  1  F I G.    31.  —  Tahanus 

the  other  segments;  m  some  specimens  ai-    moiestus,  female.  En- 
most  lacking.   Male  not  differing  from  the 
other  sex  except  in  sexual  characters. 

Known  from  New  Jersey  to  Kansas  and  southward.  In 
Louisiana  taken  in  various  localities,  mostly  in  the  central  and 
northern  parts  of  the  State.  It  has  not  been  taken  later  than 
June  20th,  although  it  may  occur  later. 

Tab  ANUS  nigrovittatus  Macquaet. — General  color  similar 
to  costalis;  antenna  reddish,  first  segment  slender ;  third  segment 
with  an  angle  above,  annulate  portion  black,  slightly  longer  than 
the  basal;  thorax  gray  with  a  faint  yellowish  tinge;  abdomen 
black  in  ground  color,  except  each  side  of  the  first  three  segments, 
which  is  red,  a  gray  middorsal  stripe  and  on  the  last  three  or 
four  segments  indications  of  gray  lateral  stripes;  wings  hyaline 
with  the  costal  cell  dilute  yellowish;  extreme  apices  of  all  the 
femora,  basal  part  of  anterior  tibia  and  all  except  the  extreme 
apices  of  the  other  tibiae  yellow,  otherwise  legs  dark  brown  or 
black. 

Female:  Length  9-11  millimeters,  front  clothed  with  gray 
pollen,  sides  parallel,  callosity  nearly  square,  shining  and  with 
a  line  above. 

Male:  Length  11  millimeters,  head  small  with  only  a  few 
large  facets  on  the  disc  of  each  eye. 

Known  from  several  of  the  Atlantic  States.  Its  occurrence 
in  Louisiana  is  based  on  a  specimen  taken  at  Buras,  Plaquemines 
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Parish,  in  July.  Although  it  is  to  be  expected  that  the  species 
is  indigenous  to  the  State^  the  specimen  in  question  is  not  typical 
and  further  collections  are  necessary  in  order  to  be  exact. 

Much  like  costalis,  but  usually  smaller.  The  thorax  is  less 
yellowish  in  coloration  and  the  hind  tibia  is  brown  at  tip,  instead 
of  black  as  in  costalis. 

Tabanus  pumilus  Macquart. — Length  8-10  millimeters. 
First  segment  of  the  antennae  and  annulate  portion  of  the  third 
black,  thorax  black  with  distinct  gray  stripes,  wings  hyaline; 

abdomen  above  black  with  narrow 
gray  margins  to  the  segments,  a  mid- 
dorsal  row  of  gray  triangles,  each  in 
connection  with  the  posterior  margin 
of  its  segment,  and  on  either  side  of 
this  row  of  triangles  a  row  of  small, 
nearly  round  gray  spots,  none  of 
which  touch  either  margin  of  the  seg- 
ments. 

Female:  Front  distinctly  wider 
above,  frontal  callosity  shining  black, 
nearly  square  and  occupying  nearly 
the  whole  width  of  the  front.  Abdomen  sometimes  reddish 
on  the  sides. 

Male:  Head  large,  the  division  between  large  and  small 
facets  well  marked,  and  there  is  a  striking  difference  in  the  size 
of  the  facets.  The  abdomen  in  some  specimens  has  a  suggestion 
of  reddish  on  the  sides. 

Known  from  the  Middle  and  Atlantic  States  and  south- 
ward. In  Louisiana,  taken  at  Shreveport,  Frierson  and  Logans- 
port. 

In  appearance  very  much  like  fratellus  of  the  Northwest, 
and  spams  described  from  New  Hampshire.  In  the  latter  species 
the  gray  spots  on  the  sides  of  the  abdomen  above  are  larger,  and 
on  the  second  and  third  segments  are  broadly  contiguous  with 
the  hind  margin.  The  third  antennal  segment  is  noticeably  nar- 
rowed in  fratellus,  while  in  pumilus  it  is  wide,  with  a  distinct 
basal  process. 

In  the  field  this  species  has  habits  much  like  a  Chrysops,  for 
it  persists  in  its  attacks  on  the  collector.    Specimens  are  easily 


Fig.  32. — Little  horsefly, 
Tahanus  pumilus,  female. 
Enlarged. 
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taken  with  the  net  at  such  times.  It  is  often  observed  annoying 
horses  and  cattle. 

Tab  ANUS  quinquevittatus  Wiedemann.  —  General  color 
much  as  in  costalis.  Head  large ;  first  segment  of  the  antenna  some- 
v/hat  enlarged  and  furnished  with  short  black  hairs  above,  third 
segment  rather  wide,  basal  portion  red  and  with  a  well  defined 
angle  above,  annulate  portion  about  as  long  as  the  basal ;  thorax 
yellowish  gray;  wing  hyaline  with  a  small  yellow  stigma;  front 
legs  black  with  the  exception  of  the  basal  parts  of  the  tibiae, 
which  are  yellow,  apices  of  femora  of  the  other  legs,  tibiae  and 
metatarsi  of  the  middle  legs,  and  tibiae  except  apices,  and  the 
metatarsi  of  the  posterior  legs  yellow,  other  parts  brown. 


Fig.  33. — Tahanus  quinquevittatus :  female ;  hj  male ;  c,  front  of  head 
of  female.  Enlarged. 


Female:  Length  13-16  millimeters,  front  of  normal  width, 
slightly  narrowed  below,  callosity  shining  black  and  nearly 
square ;  abdomen  above  with  the  margin  on  each  side  and  three 
stripes  yellow,  intervals  between  the  yellow  dark  brown  or  black. 

Male:  Length  as  in  the  other  sex^  head  very  large,  area 
of  enlarged  facets  extensive,  a  narrow  band  of  small  facets  next 
the  occiput  above;  abdomen  somewhat  variable;  the  middorsal 
stripe  well  marked  and  margined  with  fuscous  on  either  side, 
remainder  usually  pale  yellowish  without  well  defined  markings. 

Known  from  Louisiana,  Texas  and  Mexico.  In  Louisiana 
it  is  common  along  the  Gulf  Coast,  having  been  taken  at  Buras 
and  at  Cameron.  In  appearance  much  like  cc  stalls  and  its  rela- 
tives. At  Cameron  it  is  one  of  three  species  which  are  common 
and  wl  ich  are  much  alike  in  appearance.  The  following  differ- 
ences \  3re  noted : 
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Tahanus  costalis  lias  the  stripes  on  the  sides  of  the  abdomen 
continuous,  the  front  border  of  the  wing  is  brown  and  in  living 
specimens  the  eye  is  green  crossed  by  a  single  purple  band. 
Tahanus  lineola  has  the  markings  on  the  sides  of  the  abdomen  in 
the  form  of  a  series  of  elongate  spots  which  do  not  form  contin- 
uous stripes;  the  wings  are  hyaline  all  over  and  the  eyes  each 
have  other  purple  markings  besides  the  single  band.  Tahanus 
5-vittahis  is  the  largest  of  the  three.  It  has  the  abdomen  almost 
as  in  costalis  and  the  wings  as  in  lineola.  The  color  of  the  eyes 
in  living  specimens  is  of  the  same  pattern  as  in  lineola,  but  the 
purple  markings  are  not  so  extended. 

Tabanus  sagax  Osten  Sacken.— Length  12  to  15  milli- 
meters. Front  of  normal  width,  frontal  callosity  dark,  shining; 
antenna  reddish  except  the  annulate  portion  of  the  third  seg- 
ment, which  is  black,  basal  segment  with  a 
very  blunt  angle;  thorax  above  yellowish 
pollinose,  beneath  with  gray  hairs,  wings 
hyaline  with  the  costal  cells  yellow;  legs 
mostly  red,  apex  of  front  tibia  and  the  tar- 
sus black,  other  tarsi  beyond  the  apex  of 
the  metatarsi  black.  Abdomen  brown  in 
ground  color,  a  rather  wide  middorsal 
stripe  with  a  row  of  rounded  spots  on  each 
Fig.  S4:.— Tahanus  ^^^y  narrow  posterior  margin  of 

sagax,  female.     Ln-  ^  ^  n      •  i, 

larged.  each  segment  gray  or  at  least  yeilowisn. 

Byes  in  life  crossed  by  more  than  one  band. 

Known  from  Illinois,  Minnesota,  Massachusetts  and  New 
Jersey.  Taken  in  Louisiana  at  Shreveport,  June  14,  1905,  by 
Wilmon  Newell;  Frierson,  July  14,  and  Logansport,  Sept.  6. 
1905,  by  J.  B.  Garrett. 

The  species  is  much  like  fulvulus,  but  the  wider  front  and 
the  lack  of  a  prominent  angle  at  the  base  of  the  third  antennal 
segment  are  distinctive.  Separated  from  fuscicostatus  in  having 
more  than  one  band  on  the  eye  in  life.  Louisiana  specimens  are 
somewhat  smaller  than  specimens  from  the  Northern  States. 

Tabanus  sulcifrons  Macquart. — Length  18  to  21  milli- 
meters. Palpi  brownish,  antenna  nearly  black  with  the  third 
segment  brownish  at  base;  legs  dark,  bases  of  tibiae  darker; 
wings  with  a  distinct  brownish  tinge,  cross-veins  and  furcation 
of  the  third  vein  margined  with  brown. 
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Female:  Front  with  parallel  sides,  frontal  callosity  shin- 
ing brown,  not  quite  as  wide  as  the  front,  nearly  square  and  with 
a  linear  prolongation  above.  Segments  of  the  abdomen  above 
with  prominent  gray  hind  margins,  which  expand  into  large 
gray  triangles  in  the  middle;  usually  a  black  mark  on  the  an- 
terior part  of  each  of  the  second  and  third  segments  at  the  apex 
of  the  gray  triangle. 


Fig  35- — Autumn  horsefly,  Tabanus  sulcifrons :  A,  female;  B, 
male ;  C,  end  view  of  the  last  segment  of  the  pupa ;  D,  pupa.  Enlarged. 
(Author's  illustration,  Bui.  12,  Tech.  Ser.,  Bur.  of  Ent.,  U.  S.  Dept.  of 
Agr.) 

Male :  The  division  between  the  large  and  small  facets  of 
the  eye  prominent ;  head  slightly  more  convex  than  in  the  female, 
but  nearly  of  the  same  size,  coloration  of  the  whole  body  the 
same' as  in  the  female. 

Known  from  Pennsylvania,  Ohio  and  Illinois  and  south- 
ward. In  Louisiana  taken  at  LeCompte,  Logansport,  Keachie 
and  Newellton.  Specimens  taken  in  August,  September  and 
October. 

This  species  is  very  near  exul  and  abdominalis.  The  large, 
gray,  abdominal  triangles  are  characteristic  of  sulcifrons..  In 
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abdominalis  the  first  posterior  cell  is  closed,  and  the  front  in  the 
female  is  noticeably  narrowed.  In  exiil  the  head  of  the  male  is 
sub-hemispherical  and  the  abdominal  triangles  are  moderate.  At 
times  this  species  is  so  abundant  that  it  is  one  of  the  worst  of 
slock  pests. 

Tab  ANUS  trimaculatus  Palisot  de  Beauvois. — Length  16- 
19  millimeters.    Antennge  dark,  nearly  black,  palpi  yellowish; 

thorax  dorsally  with  whitish  pollinose 
stripes  and  brownish  intervals,  scu- 
tellum  uniformly  whitish  pollinose; 
legs  black  except  base  of  all  the  tibise, 
which  are  white ;  wings  hyaline,  costal 
cell  brown,  bifurcation  of  the  third 
vein,  cross  veins  and  sections  of  veins 
that  have  a  transverse  direction  mar- 
gined with  brown ;  abdomen  dorsally 
Fig.  ^^.-Tai^anus  trimacu-  ^^^ck  with  a  large  white  triangle  in 
latus,  female.  Enlarged.  connection  with  the  middle  of  the  pos- 

terior margin  of  each  of  the  segments  three,  four  and  five ;  abdo- 
men ventrally  white  on  the  sides  and  a  wide  black  median  strip'^. 
The  male  and  female  differ  only  in  sexual  characteristics. 
Known  from  the  Middle  and  Southern  States  west  to  Kan- 
sas and  Oklahoma.  In  Louisiana,  taken  at  LeCompte,  August  28, 
1906.    Two  specimens  taken  from  a  driving  horse. 

Tabanus  venustus  Osten  Sacken. — Length  13-15  milli- 
meters. Antennge  and  palpi  brownish,  thorax  with  white  stripes 
and  brown  intervals,  scutellum  uniformly  whitish  pollinose; 
wings  variegated  with  brown  and  hyaline  as  follows:  Base 
hyaline  as  far  out  as  the  humeral  cross-vein,  beyond  this  a  brown 
band  extending  from  the  costa  to  posterior  margin  and  occupy- 
ing about  half  of  the  anal  cell,  then  follows  a  shorter  band  par- 
tially confluent  with  the  former  and  surrounding  the  cross-veins 
which  close  the  basal  cells,  the  brown  apex  of  the  marginal  cell 
1!^  confluent  across  the  first  submarginal  with  the  prominent 
brown  spot  at  the  bifurcation  of  the  third  vein,  the  transverse 
veins  closinij  the  discal  cell  are  broadly  margined  and  a  lighter 
brown  space  follows  the  posterior  border  of  the  wing  to  its  apex, 
where  it  unites  with  the  darker  brown  in  that  region. 
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Female :  The  posterior  margins  of  the  abdominal  segments 
above  are  gray  and  expand  into  prominent  triangles  in  the  mid- 
dle of  segments  two,  three  and  four.  In  the  middle  of  the  venter 
is-  a  wide  brown  stripe  bordered  on  each  side  by  lighter. 

Male :  This  sex  is  like  the  other  except  the  dorsal  markings 
of  the  abdominal  segments  are  extended  laterally  and  give  the 
appearance  of  wide  posterior  margins. 


Known  from  Texas,  Kansas,  Oklahoma  and  Ohio.  In  Lou- 
isiana, taken  at  Logansport,  LeCompte,  Crowley  and  at  several 
other  places. 

Tabanus  Wiedemann  Osten  Sacken. — Length  20  milli- 
meters. Black  all  over,  including  the  wings  and  legs,  and  in 
appearance  much  like  small  specimens  of  the  black  horsefly, 
T.  atratus.  Separated  from  that  species  by  the  front  of  the 
female,  which  is  much  narrower.  The  frontal  callosity  is  elon- 
gate and  not  transverse,  as  in  atratus.  The  species  is  larger 
than  lugubris  and  not  so  shining.  The  wings  are  not  so  dark 
toward  the  apex  as  at  the  base,  and  there  is  a  larger  spot  at  the 
furcation  of  the  third  vein. 

Known  from  Kentucky,  Georgia,  Florida  and  North  Caro- 
lina. In  Louisiana,  taken  at  Keachie,  June  14,  1906,  by  J.  B. 
Garrett. 


Pig.  37. — Tabanus  venustus  :  a,  male ;  female.  En- 
larged. 
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Audubon  Park,  New  Orleans,  La.,  July  1,  1907 
Professor  W.  E.  Dodson,  Director^ 

State  Experiment  Stations,  Baton  Rouge,  La. : 

Sir — I  have  the  honor  to  herewith  transmit  the  results  on 
experimental  work  in  cooperation  with  the  Louisiana  State  Board 
or  Health  on  the  effects  on  the  human  system  of  Louisiana  manu- 
factured syrups  and  molasses. 

In  the  selection  of  the  subjects  the  officials  of  the  Parish 
Prison,  Sheriff  M.  J.  Long,  Captain  Richard  Meredith,  Dr.  J.  A. 
O'Hara,  and  Clerk  Morris  Dreifus,  extended  every  courtesy. 

The  (Officials  of  the  House  of  Detention,  Commissioner  Alex 
Pujol,  Superintendent  Maurice  Picheloupe,  Assistant  Superin- 
tv^ndent  Robert  J.  Pollock,  Clerk  Horace  Davezac,  and  Matron 
]\Irs.  James  Calder,  allowed  the  use  of  all  the  facilities  connected 
therewith,  and  gave  much  valuable  assistance. 

To  Deputy  Sheriffs  J.  H.  Doherty,  Henry  Mohr,  Clarence 
Williams  and  Edward  Cain,  who  were  always  careful  to  carry 
out  in  detail  all  instructions,  is  due  the  credit  for  the  excellent 
order  which  the  subjects  maintained  throughout  the  experiments. 

Drs.  J.  J.  Archinard  and  E.  0.  Trahan,  who  assisted  Dr.  P. 
E.  Archinard  in  the  physical  examinations,  blood  counts  and 
general  medical  supervision,  did  a  large  amount  of  highly  appre- 
ciated work. 

Dr.  F.  Zerban  and  Mr.  H.  P.  Agee,  of  the  Experiment 
Station  corps,  made  all  the  analyses  of  the  syrups  and  molasses, 
£'.s  well  as  doing  much  research  work  in  connection  with  the  ex- 
periments. 

The  syrups  and  molasses  used  were  those  furnished  by  the 
New  Orleans  Coffee  Company,  who  allowed  choice  of  the  several 
brands  which  they  had  on  hand.  Mr.  J.  W.  Hearn,  president  of 
the  company,  made  affidavit  that  these  syrups  and  molasses  were 
in  the  original  packages  coming  from  the  plantations  of  ''Albe- 
marle,'' ''St.  James"  and  "Belle  Grove." 

To  all  of  these  I  wish  to  offer  my  sincere  thanks  and  to  as- 
sure them  that  their  services  are  appreciated. 

Respectfully  submitted, 

R.  E.  BLOUIN, 

Assistant  Director. 


The  Effect  on  the  Human  System  of 
Louisiana  Manufactured  Syrups 
and  Molasses. 


Both  syrups  and  molasses  have  been  manufactured  for  over 
a  hundred  years,  and  for  that  length  of  time  have  been  used  as 
articles  of  food.  In  the  early  days  of  the  industry  these  products 
v/ere  regarded  as  delicacies,  but  as  their  production  became  greater 
they  have  assumed  the  position  of  staple  food  products,  not  only  for 
nan,  but  for  the  domestic  animals.  With  the  invention  of  new 
machinery  and  with  the  introduction  of  chemical  methods  the 
processes  of  manufacture  have  changed,  with  the  result  that  the 
quality  of  syrups,  sugars  and  molasses  has  been  improved  and 
the  quantity  increased. 

From  years  of  observation  and  experience  it  was  believed 
that  the  effects,  on  both  man  and  beast,  of  this  class  of  food,  even 
when  used  in  large  quantities,  were  beneficial.  Only  of  late  the 
question  of  the  evil  effects  of  sulphur  as  sulphites  has  'arisen. 

Mr.  D.  D.  Colcock,  secretary  of  the  Louisiana  Sugar  and 
Rice  Exchange,  who  has  for  years  championed  the  cause  of  the 
sugar  industry  in  Louisiana,  first  proposed  the  scientific  investi- 
gation of  the  effects  on  the  human  system  of  feeding  syrups  and 
molasses  containing  sulphur  as  sulphites. 

The  object  of  this  experiment  was  to  carefully  determine 
the  effects  of  these  syrups  and  molasses  when  fed  in  normal 
quantites  in  connection  with  normal  diet. 

With  the  idea  of  formulating  definite  plans  for  the  work, 
a  conference  was  held  between  Mr.  Henry  McCall,  president  of 
the  Louisiana  Sugar  Planters'  Association,  and  Mr.  R.  E.  Blouin, 
Assistant  Director  of  the  Louisiana  Sugar  Experiment  Station. 
At  this  conference  it  was  decided  to  invite  the  aid  and  coopera- 
tion of  the  Board  of  Health  of  the  State  of  Louisiana,  which  board 
is  entrusted  with  the  enforcement  of  the  State  pure  food  laws. 

Dr.  C.  H.  Irion,  President  jDf  the  Board  of  Health,  after 
having  been  consulted,  offered  to  have  these  experiments  con- 


6 


Louisiana  Bulletin  No.  94. 


ducted  under  the  auspices  of  the  board,  and  appointed  Dr.  P.  E. 
Archinard  as  the  representative  of  the  board  in  charge  of  the 
medical  and  bacteriological  investigations.  Mr.  R.  E.  Blouin  was 
appointed  in  general  charge  of  the  feeding  and  chemical  investi- 
gations. 

The  United  States  Department  of  Agriculture  was  also 
invited  to  cooperate  in  this  work,  but  due  to  pressure  of  other 
v^^ork,  it  was  impossible  to  send  a  representative  to  New  Orleans. 

The  expenses  of  these  experiments,  exclusive  of  the  salaries 
of  the  attaches  of  the  Sugar  Experiment  Station,  were  met  by 
the  Louisiana  Sugar  Planters'  Association,  and  the  Louisiana 
Sugar  and  Rice  Exchange.  The  members  of  these  two  organiza- 
tions showed  keen  interest  in  these  experiments  and  rendered 
much  valuable  assistance  and  encouragement  by  their  frequent 
visits  and  observations.  This  is  especially  true  of  Messrs.  McCall 
and  Colcock,  and  of  Mr.  J.  C.  Murphy,  President  of  the  Sugar 
Exchange,  and  of  Mr.  Reginald  Dykers,  Secretary  of  the  planters' 
association. 

SELECTION  OF  SUBJECTS. 

It  was  decided  to  select  as  subjects  for  feeding  twelve  negroes 
from  among  those  having  short  sentences  in  the  Parish  Prison. 
This  selection  was  for  three  reasons : 

1.  The  well-known  fondness  of  such  persons  for  this  class  of 

food ; 

2.  Such  subjects'  entire  ignorance  of  sulphites  and  their  sup- 

posed effects  on  the  human  system ; 
,  3.  The  absolute  control  under  which  the  subjects  could  be 
placed. 

The  methods  of  administering  the  syrups  and  molasses,  and 
the  kinds  of  syrups  to  be  used,  were  explained  to  the  prospective 
subjects ;  then  volunteers  were  asked  for.  Willing  subjects  were 
in  abundance  and  from  these  were  selected  the  average  types,  who 
then  underwent  the  necessary  physical  examination  before  being 
finally  selected.  It  is  to  be  understood  that  in  choosing  these  sub- 
jects no  attempt  was  made  to  obtain  athletic  or  robust  specimens, 
but  simply  to  get  those  whose  physical  condition  was  normal. 

Table  I  gives  a  brief  description  of  the  subjects  selected. 
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It  is  seen  from  the  preceding  table  that  all  the  offenses  of 
the  subjects  were  of  a  minor  character,  and  are  such  as  those 
for  which  the  majority  of  negroes  have  at  one  time  or  another 
en  punished. 

QUARTERS  OCCUPIED  BY  SUBJECTS. 

Immediately  after  their  selection  in  the  Parish  Prison,  the 
subjects  were  transferred  to  the  House  of  Detention,  where  they 
were  quartered  during  the  entire  experiment.  This  particular 
place  was  selected  so  that  the  subjects  might  be  kept  together  and 
at  the  same  time  be  separated  from  the  rest  of  the  prisoners. 

The  room  occupied  was  on  the  second  floor  and  was  fifty 
'teet  long  by  fifteen  feet  wide.  The  west  side  of  the  room  was 
fitted  with  six  large  windows;  the  opposite  side,  opening  into 
one  of  the  main  corridors,  was  made  entirely  of  iron  bars.  One 
end  was  a  solid  brick  wall,  while  the  other  gave  access  to  a 
lavatory  fitted  with  the  usual  sanitary  appliances.  On  the  oppo- 
site side  of  the  corridor  was  a  room  similar  to  the  one  occupied  by 
the  subjects. 

The  bunks  were  made  of  iron  piping  with  upper  and  lower 
tiers,  and  so  arranged  that  the  bedding  iiould  be  rolled  up  and 
strapped  to  the  wall,  thus  leaving  more  available  space  during 
the  day. 

Each  subject  was  assigned  his  own  bunk  and  given  the 
requisite  bedding  which,  on  stated  days,  he  was  required  to  wash. 

Each  morning  the  cement  floor,  frames  of  the  bunks,  etc., 
were  scoured,  and  the  whole  room  thoroughly  cleaned. 

Sunlight  and  ventilation  were  ample,  and  the  weather  was 
such  that  at  no  time  was  it  necessary  to  use  the  steam  radiators 
with  which  the  building  is  equipped. 

The  building  is  regularly  disinfected  with  a  volatile  spray 
in  order  to  minimize  the  transmission  of  any  contagious  disease 
which  might  be  brought  in,  and  further  precautions  along  this 
line  were  deemed  unnecessary. 

The  quarters  occupied,  then,  while  not  elaborate,  were  of 
sufficient  size,  well  lighted  and  ventilated,  and  at  all  times 
scrupulously  clean. 
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WORK  AND  EXERCISE  REQUIRED. 

As  an  examination  of  Table  I  will  show,  the  subjects  were 
accustomed  to  physical  labor,  so  it  was  deemed  wise  to  require 
■of  each  an  amount  of  work  commensurate  with  that  usually  done. 

After  rising-  at  5  a.  m.,  the  squad  was  required  to  scour  that 
wing  of  the  building  of  which  their  quarters  were  a  part.  Some 
two  to  two  and  a  half  hours  were  consumed  at  this  work. 

Breakfast  was  eaten  at  8  o'clock. 

From  9  until  12  the  squad  was  in  the  yard,  during  which 
time  they  were  required  to  do  such  work  as  piling  lumber, 
crushing  brick,  and  washing  their  clothes  and  bedding. 

From  12  to  1  the  squad  was  allowed  to  rest,  and  at  1  o  'clock 
dinner  was  on  the  table.  At  2  :30  on  four  days  of  the  week  three 
of  the  subjects  were  taken  to  physician's  laboratory,  where  they 
underwent  the  medical  examinations  later  tabulated. 

The  remaining  nine  subjects  were  employed  at  odd  jobs 
around  the  place  from  2  :30  to  4.  On  the  two  week  days  when 
no  one  was  taken  away  for  examination,  the  squad  was  employed 
from  2 :30  to  4  on  the  brick  pile. 

At  4  o'clock  they  were  allowed  to  rest  half  an  hour,  when 
their  temperatures  were  taken,  after  which  each  one  had  a  cold 
shower  bath. 

On  Sundays  after  breakfast  the  squad  was  allowed  to  attend 
the  religious  services  held  in  the  building.  After  mass  was  said 
they  were  given  the  freedom  of  the  yard  and  generally  employed 
the  time  in  playing  baseball  or  some  other  athletic  game. 

On  Sunday  afternoons  they  were  again  allowed  to  go  into 
the  yard  and  to  remain  until  4  o'clock. 

At  5  o'clock  supper  was  eaten. 

After  supper  they  were  returned  to  their  quarters  and 
allowed  to  dispose  of  their  time  to  suit  themselves.  Daily  papers, 
stationery  and  playing  cards  were  at  their  disposal,  so  that  the 
time  did  not  pass  slowly. 

The  hour  for  retiring  w^as  9  p.  m.,  though  they  were  given 
the  privileo'e  of  retiring  earlier. 
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CONTROL. 

The  squad  was,  of  course,  subject  to  the  general  regulations 
of  the  prison,  though  in  several  important  particulars  these  rules 
were  modified  to  suit  the  special  case.  Four  deputy  sheriffs  were 
employed  to  have  constant  surveillance  of  the  squad,  two  sheriffs 
being  on  duty  during  the  day  and  two  at  night. 

A  representative  of  the  Sugar  Experiment  Station  was  pres- 
ent at  every  meal,  and  was  charged  with  the  general  care  of  the 
subjects.  He  was  also  present  the  greater  part  of  the  day  and 
paid  occasional  visits  at  night. 

It  was  attempted  to  make  the  daily  routine  conform  as 
closely  as  possible  to  the  ordinary  conditions  of  living  met  in  the 
class  of  subjects  under  observation,  with  such  additional  sani- 
tary and  hygienic  measures  as  seemed  expedient. 

Every  liberty  possible  was  given  the  subjects,  yet  no  oppor- 
tunity to  abuse  these  liberties  was  allowed.  It  was  necessary  to 
observe  certain  rules  of  discipline,  infractions  of  which  were 
punishable  by  confinement  in  the  "dungeon."  This  dungeon 
was  simply  an  isolated  dark  room  where  the  culprit  was  kept 
in  solitary  confinement  for  a  few  hours.  In  those  instances 
where  the  term  of  confinement  included  a  meal- hour  the  subject 
was  allowed  to  come  to  the  table  and  eat  with  his  fellows. 

Instances  where  punishment  was  necessary  were  rare  and 
every  case  was  caused  by  disagreement  between  subjects  who  be- 
came engaged  in  arguments. 

Friends  of  the  subjects  were  allowed  to  visit  them,  but  were 
not  permitted  to  bring  articles  of  food  or  drink.  The  control  of 
the  subjects  was  such,  then,  that  it  was  impossible  for  any  of 
them  to  vary  from  the  prescribed  course.  These  limitations, 
however,  were  not  galling  and  that  their  treatment  was  con- 
ducive to  contentment  was  evidenced  by  the  fact  that  three 
subjects  whose  prison  terms  expired  before  the  termination  of 
the  experiment  voluntarily  remained  until  its  close. 

PSYCHIC  INFLUENCE. 
The  prospective  subjects  before  being  selected'  were  simply 
told  that  it  was  desired  to  test  syrups  and  molasses.  The  method 
of  administering  the  syrups  and  molasses  was  carefully  ex- 
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plained,  as  well  as  the  fj^^.t  that  these  syrups  and  molasses  were 
those  to  which  they  had  long  been  accustomed. 

When  the  syrup  feeding  period  began  the  squad  as  a  unit 
attacked  the  syrups  and  molasses  with  a  faith  born  of  experience 
and  continued  eating  these  articles  in  surprisingly  large  quan- 
tities and  with  great  regularity  during  the  entire  three  weeks. 
No  subject  anticipated  harmful  results,  none  thought  himself  a 
martyr  to  the  cause  of  science,  but  rather  regarded  himself  as 
fortunate.  There  was  no  tendency  to  mental  depression  and 
consequent  induced  physical  collapse  by  constantly  recurring 
thoughts  of  poison.  Not  only  was  there  no  nausea  induced  by 
the  food,  but,  on  the  contrary,  the  palatability  of  these  products 
was  such  as  to  create  a  keen  appetite  and  more  than  one  subject 
requested  a  continuance  of  molasses  after  it  had  been  stricken 
from  the  bill  of  fare. 

There  was  no  feeling  of  a  duty  in  eating  the  syrup  and 
molasses,  as  each  subject  thoroughly  understood  that  he  was  to- 
eat  his  only  as  his  appetite  demanded. 

Even  at  the  risk  of  repetition,  it  cannot  be  too  strongly 
emphasized  that  the  idea  of  poison,  drugs,  preservatives  and  the 
like  was  foreign  to  the  conditions  of  this  experiment,  and  hence 
could  exert  no  influence  on  the  subject's  state  of  mind. 

It  is  also  to  be  again  noted  that  the  prison  surroundings  were 
not  such  as  to  create  dissatisfaction,  and  no  trouble  whatever 
was  experienced  in  the  management  of  any  one  of  the  squad. 

DIET. 

It  was  attempted  to  give  the  subjects  clean,  wholesome  food 
of  the  same  general  character  as  that  to  which  they  had  been 
accustomed,  and  to  vary  the  bill  of  fare  from  day  to  day. 

A  separate  dining  room  was  secured  and  a  special  cook  em- 
ployed. The  food  was  selected  with  the  care  necessary  to  insure  its- 
purity  and  freshness,  and  was  prepared  and  cooked  under  the  per- 
sonal direction  of  the  Sugar  Experiment  Station's  representative. 
No  canned  goods  were  employed,  all  the  meats,  vegetables,  etc., 
being  those  of  the  season  and  as  fresh  as  could  be  procured.  Of 
the  food  placed  on  the  table  each  subject  was  allowed  to  eat  as- 
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he  chose,  there  being  no  prescribed  amounts  of  any  article  to  be 
consumed,  nor  was  any  one  required  to  eat  all  the  dishes  placed 
before  him.  It  is  safe,  then,  to  say  that  no  artificial  conditions 
were  created,  but  that  the  food  consumed  was  that  which  would 
have  been  eaten  normally.  All  detrimental  and  unnatural 
factors  that  could  be  foreseen  were  eliminated  so  that  should 
harm  result  it  could  be  laid  directly  to  the  sulphites  in  the 
syrup  and  molasses. 

The  twelve  subjects  were  divided  into  three  squads  of  four 
•each,  and  each  squad  was  fed  on  one  kind  of  syrup  or  molasses 
during  Periods  II,  III  and  IV. 

Squad  I,  consisting  of  subjects  1,  2,  3  and  4,  were  fed  during 
Periods  II,  III  and  lY  on  genuine  cane  syrup.  The  contents  af 
sulphur  as  sulphites  in  this  syrup  was  405  milligrams  per  kilo- 
gram, or  four  one-hundredths  of  one  per  cent. 

Squad  II  (Nos.  5,  6,  7,  8)  were  fed  during  the  same  periods 
on  genuine  open  kettle  molasses.  At  the  beginning  of  and 
during  Period  II  this  molasses  contained  161  milligrams  per 
kilogram  of  sulphur  as  sulphites.  At  the  end  of  Period  II  sodium 
sulphite  was  added  to  this  molasses  in  quantity  sufficient  to  raise 
the  content  of  sulphur  as  sulphites  to  502  milligrams  per  kilo, 
and  this  was  fed  during  Periods  III  and  lY. 

Squad  III  (Nos.  9,  10,  11,  12)  were  fed  during  Periods  II, 
III  and  lY  on  first  molasses  from  the  vacuum  process.  This 
molasses  contained  928  milligrams  per  kilo  of  sulphur  as  sul- 
phites, and,  as  an  examination  of  its  more  complete  analysis  will 
show,  was  of  approximately  the  same  composition  as  that  of  a 
second  molasses  produced  in  an  average  year. 

Each  subject  was  provided  with  a  glass  stoppered  syrup 
pitcher,  which  was  put  at  his  place  at  the  table  at  each  meal 
during  the  three  weeks  designated  as  Periods  II,  III  and  lY.  The 
amounts  of  syrup  and  molasses  eaten  were  determined  by 
v/eighing  the  pitchers  before  and  after  each  meal. 

The  bill  of  fare  for  every  meal  during  the  experiment  is 
given  in  Table  II : 
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TABLE  II. 

BILL  OF  FAKE,  EXCLUSIVE  OF  SYRUPS,  ETC. 
period  I, 

-  April  25 — Breakfast,  stewed  beef,  bread,  butter,  tea.  Din- 
ner^ soup,  chicken,  beans,  butter.  Supper,  bread,  butter,  tea. 

April  Breakfast,  veal  stew,  potatoes,  grits,  bread,  but- 
ler, tea.  Dinner,  soup,  roast  beef,  boiled  potatoes,  boiled  cabbage, 
bread,  butter.  Supper,  bread,  butter,  tea. 

April  27 — Breakfast,  stewed  meat,  fried  potatoes,  grits,* 
coffee,  bread,  butter.  Dinner,  soup,  pork  chops,  mashed  potatoes, 
beans,  bread,  butter.  Supper,  bread,  butter,  tea. 

April  28 — Breakfast,  bacon,  eggs,  grits,  bread,  butter,  coffee. 
Dinner,  soup,  roast  beef,  boiled  cabbage,  beans,  bread,  butter. 
Supper,  bread,  butter,  tea. 

April  29 — Breakfast,  pork  chops,  grits,  bread,  butter,  coffee. 
Dinner,  soup,  broiled  steak,  mustard  greens,  corn  bread,  sweet 
potatoes,  butter.  Supper,  bread,  butter,  tea. 

April  30 — Breakfast,  fried  bacon,  grits,  eggs,  bread,  butter, 
coffee.  Dinner,  soup,  chicken,  rice,  potatoes,  bread,  butter.  Sup- 
per, bread,  butter,  tea. 

May  1 — Breakfast,  ham,  fried  potatoes,  bread,  butter, 
coffee.  Dinner,  soup,  roast  beef,  rice,  sweet  potatoes,  corn  bread, 
butter.  Supper,  bread,  butter,  tea. 

PERIOD  11. 

May  2 — Breakfast,  stewed  beef,  fried  potatoes,  batter  cakes, 
butter,  coffee.  Dinner,  soup,  steak,  mashed  potatoes,  beans,  bis- 
cuit, butter.   Supper,  batter  cakes,  butter,  tea. 

May  3 — Breakfast,  bacon,  eggs,  corn  cakes,  butter,  coffee. 
Dinner,  soup,  stewed  meat,  mustard  greens,  corn  bread,  boiled 
potatoes,  butter.  Supper,  bread,  butter,  tea.  , 

May  4 — Breakfast,  stewed  meat,  batter  cakes,  bread,  butter, 
coffee.  Dinner,  soup,  roast  beef,  boiled  potatoes,  beans,  biscuit, 
butter.  Supper,  corn  bread,  butter,  tea.  , 

May  5 — Breakfast,  ham,  pancakes,  bread,  butter,  coffee. 
Dinner,  soup,  salt  meat,  cabbage,  bread,  butter.  Supper,  biscuit, 
butter,  tea. 

May  6 — Breakfast,  pork  chops,  batter  cakes,  butter,  coffee. 
Dinner,  soup,  chicken,  rice,  corn  bread,  butter.  Supper^  bread, 
butter,  tea. 


14 


Louisiana  Bulletin  No.  94. 


^]Q^y  7 — Breakfast,  hash,  biscuit,  butter,  coffee.  Dinner, 
s:)up,  boiled  beef,  cabbage,  bread,  butter.  Supper,  batter  cakes, 
butter,  tea. 

May  8 — Breakfast,  meat  stew,  pancakes,  butter,  coffee.  Din- 
ner, soup,  roast  beef,  mashed  potatoes,  bread,  butter.  Supper, 
<2orn  cakes,  butter,  tea.  -  • 

PERIOD  ni. 

May  9— Breakfast,  bacon,  corn  bread,  butter,  coffee.  Dinner, 
poup,  stewed  beef,  corn  bread,  boiled  potatoes,  butter.  Supper, 
batter  cakes,  tea,  butter. 

May  10— Breakfast,  meat  stew,  batter  cakes,  bread,  butter, 
coffee.  Dinner,  soup,  roast  beef,  beans,  biscuit,  butter.  Supper, 
<?orn  bread,  batter  cakes,  tea,  butter. 

May  11— Breakfast,  ham,  batter  cakes,  bread,  butter,  coffee. 
Dinner,  soup,  fried  fish,  rice,  bread,  butter.  Supper,  biscuit, 
Imtter,  tea. 

May  12— Breakfast,  pork  chops,  batter  cakes,  bread,  butter, 
<joffee.  Dinner,  soup,  chicken,  rice,  corn  bread,  butter.  Supper, 
batter  cakes,  butter,  tea. 

May  13— Breakfast,  hash,  biscuit,  butter,  coffee.  Dinner, 
soup,  stewed  beef,  cabbage,  bread,  butter.  Supper,  batter  cakes, 
tea,  butter. 

May  14r— Breakfast,  bacon,  batter  cakes,  butter,  coffee.  Din- 
r.er,  soup,  meat  stew,  mustard  greens,  corn  bread,  butter.  Sup- 
per, bread,  biscuit,  butter,  tea. 

May  15— Breakfast,  batter  cakes,  bread,  butter,  coffee.  Din~ 
ner,  roast  beef  ,  mashed  potatoes,  beans,  corn  bread,  butter.  Sup- 
per, biscuit,  bread,  butter^  tea. 

PERIOD  IV. 

May  IQ— Breakfast,  meat  stew,  batter  cakes,  bread,  butter, 
coffee.  Dinner,  steak,  fried  potatoes,  cabbage,  corn  bread,  but- 
ter. Supper,  biscuit,  bread,  butter,  tea. 

May  11— Breakfast,  bacon,  eggs,  biscuit,  butter,  coffee. 
Dinner,  roast  pork,  mashed  potatoes,  rice,  bread,  butter.  Supper, 
batter  cakes,  bread,  butter,  tea. 

May  1^— Breakfast,  bread,  biscuit,  butter,  coffee.  Dinner, 
soup,  roast  beef,  beans,  corn  bread,  butter.  Supper,  batter  cakes, 
b>read,  butter,  tea. 
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May  19 — Breakfast,  pork  chops,  biscuit,  butter,  coffee. 
Dinner,  soup,  chicken,  cabbage,  boiled  potatoes,  bread,  butter. 
Supper,  batter  cakes,  bread,  butter,  tea. 

May  20 — Breakfast,  fried  liver,  biscuit,  grits,  butter,  cof- 
fee. Dinner,  roast  pork,  rice,  mashed  potatoes,  corn  bread,  butter. 
Supper,  batter  cakes,  bread,  butter,  tea. 

May  21 — Breakfast,  batter  cakes,  bread,  butter,  coffee.  Din- 
ner,  soup,  roast  pork,  mashed  potatoes,  mustard  greens,  corn 
bread,  butter.  Supper,  biscuit,  bread,  butter,  tea. 

May  22— Breakfast,  batter  cakes,  bread*,  butter,  coffee.  Din- 
ner, soup,  meat  stew,  cabbage,  beans,  corn  bread,  butter.  Supper, 
biscuit,  bread,  butter,  tea. 

PERIOD  V. 

May  23 — Breakfast,  bacon,  eggs,  grits,  bread,  butter,  coffee. 
Dinner,  soup,  roast  beef,  mashed  potatoes,  rice,  corn  bread,  but- 
ler. Supper,  bread,  biscuit,  butter,  tea. 

May  24 — Breakfast,  pork  chops,  fried  potatoes,  bread,  but- 
ter, coffee.  Dinner,  roast  pork,  boiled  potatoes,  cabbage,  bread, 
butter.  Supper,  bread,  butter,  tea. 

May  25 — Breakfast,  liver,  fried  potatoes,  bread,  butter,  cof- 
fee. Dinner,  soup,  steak,  rice,  sweet  potatoes,  bread,  butter. 
■Supper,  corn  bread,  bread,  butter,  tea. 

May  26 — Breakfast,  bacon,  fried  potatoes,  biscuit,  breaJ, 
butter,  coffee.  Dinner,  soup,  chicken,  rice,  beans,  bread,  butter. 
Supper,  biscuit,  bread^  butter,  tea. 

May  27 — Breakfast,  hd^aon,  batter  cakes,  bread,  butter,  cof- 
fee. Dinner,  soup,  roast  beef,  cabbage,  mashed  potatoes,  corn 
bread,  butter.  Supper,  biscuit,  bread,  butter,  tea. 

May  28 — Breakfast,  eggs,  grits,  biscuit,  butter,  coffee.  Din- 
ner, soup,  roast  pork,  rice,  cabbage,  bread,  butter.  Supper,  corn 
bread,  bread,  butter,  tea. 

May  29 — Breakfast,  pork  chops,  grits,  biscuit,  butter,  cof- 
fee. Dinner,  roast  beef,  cabbage,  rice,  corn  bread,  butter. 

Table  III  gives  the  amounts  of  syrup  and  molasses  consumed 
at  each  meal,  totals  for  each  day,  totals  for  each  weekly  period, 
totals  consumed  at  each  of  the  three  meals,  totals  consumed  by 
each  subject,  and  each  subject's  meal  average  and  daily  average: 
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HHi  TABLE  III.— MOLASSES^ 


No.  1. 


Breakfast. 

Dinner  

Supper  

Total,  


2.  Breakfast 

Dinne  r  

Supper   

Total,  


3.  Breakfast. 

Dinner  

Supper  

Total,  


4.  Breakfast. 

Dinner  

Supper  

Total,  


5.  Breakfast. 

Dinner  

Supper  

Total,  


Breakfast. 

Dinner  

Supper  

Total,  


7.  Breakfast. 

Dinner  

Supper  

Total,  


8.  Breakfast. 

Dinner  

Supper  

Total,  


9.  Breakfast. 

Dinner  

Supper  

Total,  


10. 


Breakfast 

Dinner  

Supper  

Total,  


11. 


Breakfast 

Dinner  

Supper  

Total,  


12.  Breakfast 

Dinner  

Supper  

Total,  


218 


118 
102 


255 


135 
126 
80 


341 


149 
102 
142 


393 


113 
106 
106 


325 


141 
45 
119 


305 


167 


183 


108 
37 
101 


246 


202 


129 
51 
45 


22.^ 


212 


1.5' 


188 


71 
118 


277 


135 
128 
130 


393 


29 
90 
109 


93 
97 
100 
290 
45 
92 
110 
247 


228 


135 


135 


188 


115 
125 
113 


353 


80 
106 
252 
135 
126 
174 
435 


18 


56 
109 
105 

m 

324 


66 


91 
72 
107 


270 


111 


110 


319 
40 
26 
54 


47 


26 
102 


128 


36 


36 


120 


97 
66 
104 


267 


245 


103 
23 
42 


168 


119 
109 
126 


354 


170 


190 


215 


131 
130 
90 


110 


124 


234 


351 


125 
133 
132 


115 


107 


111 


218 


87 


67 
23 
110 


200 


123 


115 


238 


390 


63 


244 
68 

137 
55 


115 
28 
108 


251 


105 


130 


235 


144 


95 
50 
105 


250 


112 
105 
118 


335 


132 


96 


90 


186 


142 


129 
17 
48 


260 
86 
135 
125 
346 
125 
130 
183 
438 
58 
65 
100 


135 
107 
322 
80 
85 
105 


275 
110 
175 
140 
425 
175 
195 
185 


O  oS 


512 
598 
611 


1721 


100 
90 
_90 
280 


544 
554 
505 


70 


115 


1603 


253 


735 
526 
785 
2346 


954 
814 
1070 


175 
188 
190 
553 
225 


220 


223 
119 


194 


89 

iio 


199 


227 


116 
235 
90 
18 
JO 
178 
127 
75 
150 
352 
125 
115 
J.47 
387 
67 
45 
110 
_222 
33 
110 


555 
35 
117 


152 
140 
89 
160 


65 
33 
113 


211 


77 
142 
85 


304 
170 
135 

455 


2838 


389 
439 
522 


445 
185 
78 
40 


1350 


303 


721 
239 
881 


212 
137 
140 


1841 


329 
161 
529 


1019 


563 
505 
_679 
1747 
864 
615 
854 


U3 
40 
28 
_73 
141 


177 


25 
117 
70 


212 


32 
62 
143 


237 


2233 


427 
242 
425 


1094 
469 

370 
572 


489 
80 
42 
120 
2^ 
33 
68 
147 
248 
129 
175 
1S5 
489 
80 
138 
97 
315 


125 


1360 


318 
255 
537 


1110 


125 
40 

95 
135 


315 
95 
45 


140 


25 
10 
_65 

100 


_76 
_76 

55 
150 
_93 
_298 

90 
130 

76 

29& 
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CONSUMED,  IN  GRAMS. 


12 

85 
113 
140 

13 

14 

15 

Period 
Total 

16 

17 

18 

19 

20 

21 

22 

Period 
Total 

Grrand 
Total 

Ave 

65 
62 
95 
222 
77 
75 
85 

78 
48 
150 

35 
50 
97 
180 

115 
55 
110 

473 
391 
712 

50 
50 
120 
220 

50 
50 
75 
175 

45 
75 
9'5 
215 

35 
35 
100 

50 
25 
105 
180 

110 

35 
70 
215 

50 
45 
105 
200 

390 
315 
670 
1375 

1375 
1304 
1993 

338 
75 

135 
32 

276 

280 
95 
110 
115 

1576 

170 

4672 

62 
73 
65 

70 

35 
80 

512 
546 
544 

88 
63 
117 

100 
130 
120 

35 
90 
85 

50 
45 
85 

85 
65 
105 

105 
35 
115 

100 
40 
105 

563 
468 
732 

1619 

1568 
1781 

242 

200 

185 

320 

1602 

268 

350 

210 

180 

255 

255 

245 

1763 

4968 

237 

110 
55 
105 
270 

107 
90 
175 

80 
55 
95 
230 

115 
10 
165 
290 

682 
493 
768 

95 
50 
110 

55 
45 
145 
245 

75 

55 
35 

115 

90 

75 
40 
90 

560 
170 
575 
1305 

1977 
1489 
2128 

94 
71 
101 
266 
119 
120 
182 

115 
190 

80 

35 

372 

1943 

255 

90 

195 

125 
275 
270 
280 
825 

205 

5594 

88 
134 
114 

212 
127 
185 

85 
270 
150 

103 
150 
120 

828 
786 
936 

120 
65 
240 

115 
260 
240 

60 

75 
265 

100 

45 
220 

55 
210 
305 

265 

725 
925 
1815 

2507 
2525 
3821 

336 

524 

505 

373 

185 
80 

2550 

435 

615 

400 

365 

570 

265 

3465 
430 
345 
460 

8853 

421 

1 9f; 
36 
149 
310 

68 
140 

70 
70 

678 
449 
609 

80 
100 

50 

35 
95 
120 

150 
55 
85 

145 
115 

165 
'25 

"is 

1497 
1233 
1591 

71 

59 

76 
206 
115 

45* 
124 
234 

57 
24 
87 
168 

208 

140 

265 

±00 

50 
135 
340 

1736 

180 

50 

250 

290 

260 

190 

15 

1235 

4321 

135 

LOO 

85 
95 
135 

950 
455 
922 
2327 

115 

133 
130 
95 

80 
45 
85 

135 

100 
75 
135 

90 

80 

733 
250 
810 

2404 
944 
2613 

185 

110 

155 

140 

130 

70 

320 

298 

315 

270 

358 

210 

275 

310 

220 

150 

1793 

5961 

72 
70 
108 

85 

25 
20 
95 

60 

457 
287 
673 

130 

100 

25 
60 

60 

80 

50 
40 
55 

420 
-  65 
615 

1206 
513 
1817 

75 

115 

85 

160 

60 

115 

80 

250 

160 

140 

175 

1417 

215 

185 

220 
65 

140 

115 

80 

145 

ilOO 
630 
45 
815 

3536 

151 
60 

75 

168 
70 
85 

45 
35 
170 

90 
30 
85 

652 
393 
718 

35 

100 

65 

85 

235 

25 
45 
35 

1845 
943 
2212 

88 
45 
105 

95 

80 

75 

90 

155 

285 

286 

323 

250 

205 

1763 

130 

180 

140 

155 

240 

620 

105 

1490 

5000 

238 

31 
136 

21 
"60 

65 
80 

25 

666 
420 
706 

143 

30 

35 

260 
260 
265 

275 
220 
265 

1  rtO 

480 
1425 

2273 
1515 
2985 

108 
72 

142 

322 
49 
23 
48 

120- 
67 
25 
76 

168 
45 
30 
65 

65 

55 

255 

245 

75 

265 

167 

81 

145 

90 

1792 

198 

285 

245 

110 

45 

265 

785 

780 

2648 

6773 

70 
33 

l03 

50 

75 

370 
216 
283 

70 

30 
55 

40 

20 

35 

230 
30 
300 

1027 
488 
1008 

55 

55 

60 

70 

20 

65 

30 

105 

75 

55 

869 

130 

105 

110 

65 

85 

35 

30 

560 

2523 

87 

29 

70 

125 

366 
150 
423 

175 

85 

55 

85 

105 

80 

585 

1420 
520 
1594 

70 

70 

65 

110 

135 

35 

75 

175 

95 

25 

650 

87 

99 

140 

190 

939 

285 

220 

90 
50 

65 

160 

175 

200 

105 

1235 

3534 

65 
62 

40 
65 
85 

90 

85 
85 

45 

20 
50 

395 
310 
518 

50 
105 

50 
105 

40 
25 

40 

^0 

15 

25 
20 
25 

230 
60 

325 

943 
625 
1380 

127 

190 

260 

115 

1223 

1  155!  155 

115|  65 

15 

70 

615 

2948 

140 

IS 
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Ninety  grams  of  syrup  or  molasses  is  considered  as  the 
average  amount  that  would  be  consumed  in  one  day  by  an  or- 
dinary person.  From  Table  III  it  is  seen  that  the  lowest  average 
daily  consumption  of  any  one  of  the  squad  is  higher  than  this 
ninety  grams,  while  in  several  cases  this  amount  is  more  than 
tripled. 

Table  lY  gives  in  milligrams  the  daily  consumption  of 
sulphur  as  sulphites,  the  total  consumption  of  the  subjects,  and 
the  daily  average  consumptions.  These  last  two  are  calculated  to 
parts  of  an  ounce  avoirdupois  and  tabulated  in  the  columns  so 
headed. 

HISTORY  AND  DEVELOPMENT  OF  THE  LOUISIANA 
SUGAR  INDUSTRY. 

The  first  crop  of  cane  manufactured  into  sugar  on  a  com- 
mercial scale  was  made  by  Etienne  De  Bore  in  1795,  on  the  same 
ground  now  occupied  by  the  Sugar  Experiment  Station.  This 
crop  sold  for  $12,000.  The  development  of  this  industry  has 
been  such  that  now  the  annual  production  of  raw  sugar  ap- 
^^roaches  400,000  short  tons.  Assuming  that  our  juice  is  of  aver- 
age quality  and  that  three  sugars  are  made,  we  should  have  an 
annual  production  of  25,000,000  gallons  of  final  molasses.  As, 
however,  in  many  instances,  only  two  sugars  are  |nade,  and  in 
rare  cases  only  one  sugar,  the  annual  production  of  syrups, 
first,  second  and  third  molasses  approximates  30,000,000  gallons. 

De  Bore  crushed  his  cane  with  a  horse  mill,  feeding  single 
stalks  into  the  mill,  and  evaporating  the  juice  so  obtained  in  a 
kettle  over  an  open  fire.  The  steam  engine  was  first  introduced 
in  1822  and  rapidly  replaced  horse  power  for  driving  the  mills. 

The  first  vacuum  pan  was  introduced  in  1830,  and  this 
really  marked  the  beginning  of  the  present  day  processes,  and 
since  then  the  advances  have  been  very  rapid. 

The  filter  was  introduced  in  1840,  and  in  the  same  year  coal 
was  first  used  as  a  fuel. 

In  1846  the  ' '  double  pressure ' '  mill  was  first  introduced  and 
was  found  to  very  materially  increase  the  amount  of  juice  ex- 
pressed from  the  cane,  and  to  furnish  bagasse  in  a  state  suit- 
able for  fertilizing  purposes. 
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The  centrifugal  was  introduced  in  1852,  and  about  this 
t:^me  bagasse  was  successfully  used  as  fuel. 

Norbert  Rillieux  originated  the  multiple  effect,  which  was  an 
immediate  success,  and  this  process  of  evaporating  cane  juice 
is  now  in  general  use. 

CLARIFICATION  OF  THE  JUICE. 

In  addition  to  the  sugars  occurring  in  cane  juice  are  gums^ 
acids,  albuminoids,  mineral  salts,  etc.  The  amount  of  these  sub- 
stances present  varies  directly  with  the  pressure  employed  in 
extracting  the  juice  from  the  cane,  though  the  kind  of  cane, 
season,  maturity,  etc.,  also  influence  the  amount  of  these  sub- 
stances found  in  the  juice.  With  the  light  pressures  employed  in: 
the  old  horse  mills  but  little  of  these  substances  were  extracted.. 
With  the  evolution  of  the  crushing  apparatus  there  has  been  a, 
constant  increase  in  the  amount  of  impurities  extracted,  until! 
now  an  average  Louisiana  juice  contains  from  li/^  to  3  per  cent., 
of  these  objectionable  substances.  Heat  alone  will  remove  a 
small  portion  of  the  gums  and  albuminoids,  but  allows  practi- 
cally all  acids  to  remain.  These  acids  exert  a  very  great  inverting^ 
action  on  the  sucrose,  changing  it  into  invert  sugar.  By  adding 
lime  to  the  juice  before  heating,  more  of  the  impurities  are 
removed  than  by  the  action  of  heat  alone,  though  the  greater  por- 
tion of  the  gums  still  remain.  Should  the  lime  be  added  to  alkalin- 
ity is  found  to  attack  the  glucose  and  to  form  gummy  acids.  * 
which  are  more  objectionable  than  the  impurities  removed.  If, 
however,  sulphur  dioxide  is  passed  into  the  juice,  a  large  part 
of  the  gums,  wax,  etc.,  are  removed.  By  next  adding  lime  to  the^ 
sulphured  juice  till  neutrality  is  reached  phosphates,  sulphates, 
etc.,  acids,  albuminoids,  etc.,  are  removed  in  maximum  quantities 
and  the  resulting  juice  is  purer  than  that  obtained  by  the  other 
methods  of  clarificatioa.  Consequently  it  is  possible  to  crystallize 
more  sugar  from  our  juice  and  to  obtain  a  superior  quality  ot 
molasses. 

IT  IS  THEN  SEEN  THAT  IT  IS  NOT  ONLY  EXPEDI- 
ENT, BUT  NECESSARY,  TO  ADD  BOTH  SULPHUR  DI- 
OXIDE (OR  SULPHUR  FUMES)  AND  LIME  TO  THE 
JUICE  IN  THE  PROCESS  OF  CLARIFICATON;  THAT 
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THE  EFFECTS  OF  THESE  SUBSTANCES  ARE  NOT  TO 
INJURE  THE  QUALITY  OR  LOWER  THE  PURITY  OF 
THE  PRODUCTS,  BUT,  ON  THE  CONTRARY,  TO  FACILI- 
TATE THE  PRODUCTION  OF  SUPERIOR  FOOD  STUFFS. 
THE  SULPHUR  FUMES  ARE  NEVER  ADDED  AS  A  PRE- 
SERVATIVE, OR  AS  A  DISGUISE  OF  INFERIORITY,  BUT 
AS  AN  ESSENTIAL  MEANS  OF  OBTAINING  PURE  AND 
PALATABLE  PRODUCTS. 

PROCESSES  OF  MANUFACTURE. 

Before  going  further  it  is  well  to  understand  the  difference 
between  syrup  and  molasses. 

A  syrup  is  the  juice  of  sugar  cane  concentrated  by  evapora- 
tion without  the  removal  of  any  sugars.  This  evaporation  is 
generally  carried  on  till  the  syrup  contains  30  per  cent,  water 
and  70  per  cent  solid  matter. 

Substances  other  than  the  sugars  are  removed  in  greater 
or  less  degree,  depending  on  the  details  of  manufacture.  When 
the  concentration  of  cane  juice  is  carried  sufficiently  far  sugar 
crystallizes.  The  sugar  is  separated  from  the  liquid  and  this 
liquid  is  known  as  molasses.  By  further  evaporation  sugar  may 
be  crystallized  a  second,  and  even  a  third  time.  Then  the  re- 
sulting liquid  is  called  second  or  third  molasses,  as  the  case  may 
be.  It  has  not  yet  been  found  possible  to  crystallize  all  the  sugar 
from  the  juice  and  a  third  molasses  has  generally  80  per  cent, 
solid  matter,  20  per  cent,  water  and  60  per  cent  of  total  sugars. 

There  are  many  variations  in  the  general  process  of  making 
syrups,  sugars  and  molasses,  though  the  principal  ones  may  be 
classed  under  three  heads: 

I.  SYRUPS  ALONE — OPEN  KETTLE  PROCESS. 

This  method  is  usually  employed  in  the  smaller  factories, 
Jiiid  here  the  juice  after  its  extraction  by  three,  five  or  six  roller 
mills,  is  strained,  then  sulphured  and  limed.  Heat  is  then  applied 
to  complete  the  clarification.  The  precipitated  impurities  are 
next  removed  by  settling  or  filtering  or  by  a  combination  of 
settling  and  filtering.  The  clarified  juice  is  then  concentrated  by 
evaporation  in  open  pans  until  it  reaches  the  desired  density. 
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II.  OPEN  KETTLE  SYEUPS.  SUGARS,  AND  MOLASSES. 

The  syrup  is  obtained  as  in  process  I.  An  additional  evapo- 
lator  (termed  a  strike  pan)  is  used,  in  which  the  syrup  is  evapo- 
rated to  the  granulation  point.  The  liquid  is  now  run  into  coolers 
and  the  sugar  crystals  allowed  to  form.  The  sugar  is  removed 
either  by  draining  off  the  molasses  or  by  means  of  the  cen- 
trifugal. 

III.  SYRUPS,  SUGARS  AND  MOLASSES — VACUUM  PROCESS. 

The  clarification  of  the  juice  is  the  same  as  in  Process  I,  and 
in  some  small  houses  the  process  of  evaporation  to  syrup  is  tl-.c 
same.  The  larger  and  more  modern  plants  evaporate  the  juice 
in  multiple  vacuum  effects.  The  syrup  is  evaporated  to  the  gran- 
ulation point  in  another  single  vacuum  pan.  The  sugar  is 
separated  out  by  means  of  the  centrifugal.  The  molasses  so 
obtained  is  called  vacuum  molasses. 

These  methods  are,  of  course,  very  general  as  details  wer^ 
d{  emed  unnecessary.  The  first  two  processes  are  but  little  used, 
by  far  the  greater  portion  of  juice  being  worked  by  the  modern 
vacuum  process. 

CHEMICAL  COMPOSITIONS. 

The  table  (V)  taken  from  Bulletin  No.  91  of  the  Louisiana 
stations,  gives  the  yields  and  compositions  of  the  products  from 
an  average  juice  when  worked  by  the  vacuum  process. 

The  syrups  and  molasses  eaten  by  the  subjects  were  analyzed 
at  the  Sugar  Experiment  Station  by  Dr.  F.  Zerban  and  Mr.  H.  P. 
A  gee.  It  was  deemed  wise  to  make  two  analyses  of  the  open 
kettle  molasses  fed  to  Squad  II,  in  order  to  note  any  effects 
which  the  addition  of  sodium  sulphite  might  have  had  on  this 
molasses. 


Louisiana  Bulletin  No.  94. 


'0^9  'smnJ9  1 
'sppy  j 

i 

i. 

OOOTH<?30^lOrHCC>J>0^00 

•0^9  'spiniy 

.OOOOOOOtHOt-ItHOC^ 

spio 
-UTranqxY 

O  O  O  O  O  O  O  O  O  CS>  o  o  o 

o  d  d  rH  oi  d        d  lo     CO  d 

T-l  tH  T-( 

9S0J:^X9Q 

TH-M^COiOOOOOiC^^COCOlC 

9SO.iong 

§§^§§^§§§§§§§ 

spntioj 


lliiliisiiiiii 


24  Louisiana  Bulletin  No.  94. 

Table  VI  gives  these  analyses : 


TABLE  VI.— COMPOSITION  OF  SYRUPS  AND  MOLASSES 
FED  TO  SUBJECTS. 


Syrup 

O.  K.  Molasses 
1st  week 

O.  K.  Molasses 
2d  and  3d  weeks 

Vacuum  process 
Molasses 

iotal  bolids  

% 

% 

% 

% 

69.7500 

76.4600 

76.3900 

73.3400 

Sucrose  

53.1200 

39.8300 

39.6100. 

44.1500 

Dextrose  

5.9900 

13.8600 

14.2300 

7.2400 

Levulose  

6.6100 

15.2200 

15.0900 

8.6400 

Ash..  

2.1440 

3.2180 

3.3000 

5.4180 

Sulphur  as  Sulphites  (S)  

0.0405 

0.0161 

0.0502 

0.0928 

Sulphur  as  Sulphates  (S)  

0.0690 

0.0580 

0.0790 

0.1123 

Total  Sulphur  (S)   

0.2400 

0.2740 

0.3230 

0.4350 

Free  Acids  (as  malic) 

0.4190 

0.7270 

0.6560 

0.6160 

Combined  Acids  (as  malic)  

1.3020 

2.2370 

2.2110 

4.7600 

Gums  

0.8440 

0.9050 

0.9880 

2.9190 

Total  Nitrogen(N).. . 

0.0860 

0.1010 

0.0820 

0.2150 

Nitrogen  as  Albuminoids  

0.0120 

0.0260 

0.0120 

0.0390 

Nitrogen  other  than  Albuminoids 

0.0740 

0.0750 

0.0700 

0.1760 

Water  

30.2500 

23.5400 

23.6100 

26.6600 
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The  method  of  determining  the  sulphur  as  sulphites  was  as 
follows: 

Twenty  grams  of  the  sample  was  weighed  out  and  diluted 
to  350  to  400  cubic  centimeters,  an  excess  of  phosphoric  acid 
added  and  200  cubic  centimeters  distilled  into  bromine  water. 
The  bromine  was  boiled  off,  hydrochloric  acid  was  added  and 
sulphur  precipitated  as  barium  sulphate. 

A  series  of  experiments  conducted  at  the  Sugar  Experiment 
Station  has  failed  to  show  any  free  sulphurous  acid  in  Louisiana 
molasses,  and  has  established  the  fact  that  even  in  raw  juices 
and  unsulphured  cane  products  there  is  volatile  sulphur  which 
is  estimated  as  sulphite  sulphur  in  the  usual  methds  for  deter- 
^nining  this  substance.  A  sample  of  raw  juice  taken  immediately 
iifter  crushing  showed  15.66°  Brix,  3  milligrams  per  kilo  of 
volatile  sulphur  and  45  milligrams  per  kilo  of  total  sulphur. 
Demerara  No.  74  cane  grown  on  the  Experiment  Station  was 
crushed  in  the  laboratory  mill,  giving  a  juice  of  15°  Brix.  This 
juice  was  evaporated  to  a  syrup  of  70°  Brix,  which  syrup  was 
found  to  contain  eleven  milligrams  per  kilo  of  volatile  sulphur, 
when  treated  by  the  method  given  for  the  determination  of 
sulphites.  This  syrup  also  contained  1,629  milligrams  per  kilo 
of  total  sulphur. 

The  nature  of  these  volatile  sulphur  compounds  has  not 
yet  been  determined,  though  it  has  been  found  that  hydrogen 
sulphide  forms  a  part  of  this  volatile  sulphur. 

MEDICAL  EXAMINATION  AND  SUPERVISION. 

The  physician  in  charge,  or  one  of  his  assistants,  paid 
•occasional  visits  to  the  squad  and  gave  advice  and  suggestions 
relative  to  the  work  in  hand.  Once  during  each  weekly  period 
each  subject  was  taken  to  the  laboratory  of  the  State  Board  of 
Health,  where  he  was  examined  by  Dr.  P.  E.  Archinard  and  his 
assistants,  Drs.  J.  J.  Archinard  and  E.  0.  Trahan.  This  examina- 
tion consisted  in  a  general  physical  inspection,  and  in  taking 
blood  samples  for  counting  the  different  corpuscles,  and  for 
haemoglobin  test.  ? 

Tables  VII  to  XVIII,  taken  from  Dr.  Archinard 's  report 
made  to  the  Board  of  Health,  give  the  data  concerning  the  blood. 
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TABLE  VII. 
SPECIAL  BLOOD  EXAMINATION  CASE  No.  1 

DURING  THE  FIVE  PERIODS. 


This  examination  consists  in  count  of  red  and  white  blood  cellsi 
(Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 

Red  blood  cells 
per  cubic  centimeter 

White  blood  cells 
per  cubic  centimeter 

Haemoglobin 

Polymorphous  leucocytes 
per  one  hundred  white  cells 

Small  lymphocytes 

per  one  hundred  white  cells 

Large  lymphocytes 

per  one  hundred  white  cells 

1 

Eosinophile  leucocytes 
per  one  hundred  white  cells 

I. 

Apr.  25 

II. 

May  1  

5,012,000 

8,800 

95% 

63 

22 

14 

1 

May  2 

III. 

May  9  

4,984,000 

9,600 

95% 

64 

21 

12 

3 

May  9 

May  15  

4,992,000 

8,200 

95% 

66 

22 

11 

1 

IV. 

May  16 

May  22  

5,008,000 

8,000 

100% 

63 

23 

13 

1 

V. 

May  23 

May  29  

5,052,000 

7,920 

100% 

69 

20 

11 

0 
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TABLE  VIIL 

SPECIAL  BLOOD  EXAMINATION  CASE  No.  2 

during  the  five  periods. 
This  examination  consists  in  count  of  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
qnist's  method),  and  differential  leucocyte  count. 


Period 


I.    Apr.  25 

May  1. 
II.    May  2 
May  9. 

III.  May  9 
May  15 

IV.  May  16 
May  22 

V.    May  23 
May  29 


OP 

C5  ft 


4,850,000 
4,960,000 
4,968,000 
5,020,000 
5,088,000 


6,302 
6,220 
6,420 
6,520 
7,100 


95% 
95% 
100% 
100% 
100% 


ll 

O  4) 

|g 

O  0) 
Hi  ft 


<X) 
o 

ft  i=i 
a; 


H  0) 
C/3  ft 


20 
22 
24 
25 


66  23 


O 

.CI  r^i 

ft  C 

■on  o 

In  ^ 

CO  (D 

ft 


o  ^ 

^  (!)■ 
0)  C3 

ftoj 
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TABLE  IX. 

SPECIAL  BLOOD  EXAMINATION  CASE  No.  3 

DURING  THE  FIVE  PERIODS. 

This  examination  consists  in  count  of  red  and  white  blood  cells 


(Thomas-Zeiss  apparatus),  estimation  of  hsemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 

Red  blood  cells 

per  cubic  centimeter 

White  blood  cells 
per  cubic  centimeter 

Haemoglobin 

Polymorphous  leucocytes 
per  one  hundred  white  cells 

Small  lymphocytes 

per  one  hundred  white  cells 

Large  lymphocytes 

per  one  hundred  white  cells 

Eosinophile  leucocytes 
per  one  hundred  white  cells 

I. 

April  25 

May  1  

3,560,000 

8,800 

85% 

64 

2® 

13 

3 

II. 

May  2 

May  9  

3,888,000 

8,300 

85% 

66 

21 

11 

2 

III. 

May  9 

May  15  

4  288,000 

8,380 

90% 

63 

25 

12 

0 

IV. 

May  16 

May  22  

4,512,000 

8,250 

90% 

70 

20 

10 

0 

Y. 

May  23 

May  29  

4,592,000 

8,120 

95% 

67 

23 

9 

1 
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TABLE  X. 

SPECIAL  BLOOD  EXAMINATION  CASE  No.  4 

DURING  THE  FIVE  PERIODS. 

This  examination  consists  in  count  of  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 


I. 

II. 

III. 

lY. 

V. 


Apr.  25 

May  1 . 
May  2 
May  9  .. 
May  9 
May  15. 
May  15 
May  22. 
May  23 
May  29. 


</3  ' 

EC 

ll 

OJ 

o 

(U 

O 

0) 

4) 

lis 

itimeter 

cells 
Itimeter 

IS  leuco( 
red  whit 

ocytes 
red  Whil 

ocytes 
red  whit 

eucocyt 
red  whil 

Red  blood  ce] 
per  cubic  cen 

White  blood  > 
per  cubic  cer 

Haemoglobin 

Polymorphou 
per  one  hund 

Small  lymph 
per  one  hund 

1  Large  lymph 
1  per  one  hund 

Elosinophile  1 
per  one  hund 

4,192,000 

9,200 

95% 

62 

20 

13 

1 

4,448,000 

6,400 

100% 

60 

21 

12 

0 

4,596,000 

6,420 

100% 

64 

22 

14 

0 

4,604,000 

6,600 

100% 

63 

20 

12 

1 

4,656,000 

6,400 

100% 

71 

19 

10 

0 
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TABLE  XI. 

SPECIAL  BLOOD  EXAMINATION  CASE  No.  5 

DURING  THE  FIVE  PERIODS. 

This  examination  consists  in  count  of  red  and  white  blood  cells 


(Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 

Red  blood  cells 

per  cubic  centimeter 

White  blood  cells 
per  cubic  centimeter 

Haemoglobin 

Polymorphous  leucocytes 
per  one  hundred  white  cells 

Small  lymphocytes 

per  one  hundred  white  cells 

Large  lymphocytes 

per  one  hundred  white  cells 

Eosinophile  leucocytes 
per  one  hundred  white  cells 

I.    Apr.  25 

May  1... 

5,060,000 

8,400 

95% 

63 

26 

10 

1 

II.    May  2 

May  9  

5,136,000 

8,000 

100% 

62 

28 

10 

0 

III.    May  9 

May  15  

5,204,000 

8,200 

100% 

62 

27 

10 

1 

IV.    May  16 

May  22  

5,226,000 

8,240 

100% 

65 

27 

8 

0 

V.    May  23 

May  29  

5,252,000 

8,160 

100% 

62 

26 

10 

2 
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TABLE  XII. 
SPECIAL  BLOOD  EXAMINATION  CASE  No.  6 

DURING  THE  FIVE  PERIODS. 

This  examination  consists  in  count  of  red  and  white  blood  cells 
'  (Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 


I.    Apr.  25 
May  1 
11.    May  2 
May  9 

III.  May  9 
May  15 

IV.  May  16 
May  22 

V.    May  23 
May  29 


a 


O)  HI 

P5  p. 


3,960,000 
4,472,000 
4,560,000 
4,604,000 
4,656,000 


«  a 

O  O 
O 


10,240 
9,780 
8,840 
8,600 
8,400 


85% 
85% 
90% 
90% 


5  ^ 


O  0) 

a  9 

p  0, 

Cm  p. 


67 
62 
62 
65 


95%  66 


O  (U 

a2 


as 


20 
26 
21 
25 
26 


O  u 

a;  a 

bsi  o 


o  ^ 


0)  a 


.a  o 

O  4) 
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TABLE  XIII. 
SPECIAL  BLOOD  EXAMINATION  CASE  No.  7 

DURING  THE  FIVE  PERIODS. 


This  examination  consists  in  count  of  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 

Red  blood  cells 

per  cubic  centimeter 

White  blood  cells 
per  cubic  centimeter 

d 
o 
o 

B 

<D 

a 

Polymorphous  leucocytes 
per  one  hundred  white  cells 

Small  lymphocytes 

per  one  hundred  white  cells 

Lai'ge  lymphocytes 

per  one  hundred  white  cells 

Eosinophile  leucocytes 
per  one  hundred  white  cells 

I. 

Apr.  25 

May  1  

4,960,000 

7,600 

90% 

70 

16 

12 

2 

II. 

May  2 

May  9  

5,072,000 

8,000 

95% 

65 

22 

12 

1 

III. 

May  9 

May  15  

5,088,000 

7,820 

95% 

66 

21 

12 

1 

IV. 

May  16 

24 

May  22  

5,124,000 

7,440 

95% 

66 

9 

1 

Y. 

May  23 

May  29  

5,136,000 

7,500 

100% 

65 

24 

10 

1 
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TABLE  XIV. 
SPECIAL  BLOOD  EXAMINATION  CASE  No.  8 

DURING  THE  FIVE  PERIODS. 

This  examination  consists  in  count  of  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 


I.    Apr.  25 
May  1- 
II.    May  2 
May  9. 

III.  May  9 
May  15. 

IV.  May  16 
May  22. 

V.    May  23 
May  29. 


0) 

a 

^  0 

V  53 


^.2 

OP 

Is 


4,806,000 
4,944,000 
4,960,000 
5,040,000 
5,056,000 


o  « 
o 


6,400 
6,200 
6,300 
6,420 
6,400 


90% 
95% 
95% 
95% 
95% 


o  Z 


2  ^ 

•5  ^ 

o  a; 

O  dj 

P-i  a 


54 
62 
62 
66 
71 


15 


-3© 
c«  a 


O  u 

ad 

P 

«^  S 

be  O 
is 

{a  D 

H:ia 


Ut3 


ao) 
fl  o 

O  5 

W  a 
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j  TABLE  XV. 

,        SPECIAL  BLOOD  EXAMINATION  CASE  No.  9 

I  DURING  THE  FIVE  PERIODS. 


This  examination  consists  in  count  of  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  hsemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 

Red  blood  cells 

per  cubic  centimeter 

White  blood  cells 
per  cubic  centimeter 

Haemoglobin 

Polymorphous  leucocytes 
per  one  hundred  white  cells 

Small  lymphocytes 

per  one  huudred  white  cells 

Large  lymphocytes 

per  one  hundred  white  cells 

Eosinophile  leucocytes 
per  ohe  hundred  white  cells 

I.    Apr.  25 

May  1  

4,860,000 

8,200 

85% 

64 

27 

9 

0 

II.  May  2 

May  9  

4,768,000 

8,400 

85% 

63 

25 

11 

1 

III.  May  9 

May  15  

4,786,000 

8,420 

85% 

66 

23 

8 

3 

lY.  May  16 

May  22  

4,848,000 

8,240 

90% 

70 

23 

8 

0 

V.   May  23 

May  29  

4,880,000 

8,440 

90% 

63 

27 

10 

0 

1 
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TABLE  XVI. 
SPECIAL  BLOOD  EXAMINATION  CASE  No.  10 


DURING  THE  FIVE  PERIODS. 

'his  examination  consists  in  count  of  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  haemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 


1.2 


S5 


o 


o  ?: 

as 


be  o 


0  a) 

3  4> 

a  m 
.S  o 

O  m 

Ha 


I.  Apr.  25 
May  1... 

II.  May  2 
May  9  ... 

III.  May  9 
May  15. 

IV.  May  16 
May  22. 

V.  May  23 
May  29. 


4,224,000 
4,472,000 
4,604,000 
4,624,000 
4,640,000 


8,200 
8,600 
8,240 
8,200 
8,000 


90% 
90% 
90% 
90% 
95% 


10 
11 
14 
11 
9 
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TABLE  XVII. 
SPECIAL  BLOOD  EXAMINATION  CASE  No.  11 

DURING  THE  FIVE  PERIODS. 

This  examination  consists  in  count  M  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  hspmoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


'  Period 

Red  blood  cells 

per  cubic  centimeter 

White  blood  cells 
per  cubic  centimeter 

Haemoglobin 

Polymorphous  leucocytes 
per  one  hundred  white  cells 

Small  lymphocytes 

per  one  hundred  white  cells 

Large  lymphocytes 

per  one  hundred  white  cells 

Eosinophile  leucocytes 
per  one  hundred  white  cells 

I. 

Apr.  25 

May  1  

3,928,000 

8,200 

90% 

70 

18 

12 

0 

II. 

May  2 

May  9..  

4,730,000 

8,000 

95% 

69 

18 

12 

1 

III. 

May  9 

May  15  

4,832,000 

8,240 

95% 

68 

21 

10 

1 

IV. 

May  16 

May  22  

4,860,000 

8,380 

95-% 

71 

20 

9 

0 

V. 

May  23 

May  29  

4,864,000 

8,000 

95% 

69 

19 

11 

1 
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TABLE  XVIII. 
SPECIAL  BLOOD  EXAMINATION  CASE  No.  12 

DURING  THE  FIVE  PERIODS. 

n[h-is  examination  consists  in  count  of  red  and  white  blood  cells 
(Thomas-Zeiss  apparatus),  estimation  of  hemoglobin  (Tal- 
quist's  method),  and  differential  leucocyte  count. 


Period 


II. 
III. 
IV. 


Apr.  25 

May  1- 
May  2 
May  9. 
May  9 
May  15. 
May  16 
May  22. 
May  23 
May  29. 


4,704,000 
4,596,000 
4,640,000 
4,720,000 
4,728,000 


3§ 

t>  ft 


6,200 
8,400 
8,000 
8,120 
8,140 


IS 


O  <D 

as 


^  ft 


90% 
85% 
90% 
90% 
90% 


V  ^ 
O  t4 

ft  fl 

as 


(fi  ft 


0) 


c3 

Jft 


O 

<u  ^ 

ft<D 

l§ 

o  S 
Hft 
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In  discussing  Tables  VII  to  XVIII,  Dr.  Archinard  says: 
"It  will  be  noticed  that  tbe  red  blood  cells  have  "rather  a  low 
count,  This  may  be  explained  in  several  ways.  First,  the  blood 
was  always  drawn  and  counted  about  two  hours  after  the  sub- 
ject's dinner;  second,  because  in  our  latitude  the  average  number 
of  blood  cells  per  cubic  centimeter  is  rather  below  the  five  million 
mark;  and,  third,  because  in  my  personal  experience  the  negro 
race  has  a  lower  erythrocyte  count  than  the  Caucasian  race.  The 
number  of  white  blood  cells  does  not  seem  to  have  been  affected, 
the  count  being  rather  higher  than  the  average  normal.  The 
hour  of  examination  is  no  doubt  chiefly  responsible  for  this.'' 

"The  differential  leucocyte  count,  practically  normal,  shows 
that  no  disease  whose  recognition  depends  on  the  character  and 
number  of  those  elements  existed  in  our  subjects.'' 

At  the  beginning  of  the  experiment  each  subject  was  ex- 
amined regarding  the  condition  of  his  lungs,  stomach,  intestines, 
urine,  etc. 

Table  XTX  gives  these  data.  (See  page  41.) 

At  the  close  of  Period  V  the  same  examinations  were  made 
and  showed  no  material  change  in  any  subject. 

The  daily  weights  of  the  subjects,  taken  from  4 :30  to  5  p.  m., 
are  given  in  Table  XX.  (See  page  42.) 

Diagram  A,  here  included,  shows  graphically  these  fluctua- 
tions in  weights.  The  lines  marked  "Subject  I,"  etc.,  show  the 
average  weights  for  each  weekly  period,  and  the  very  light  lines 
connect  points  which  represent  the  daily  fluctuations  in  weights. 
Those  lines  marked  "Squad  I,"  etc.,  show  the  averages  of  each 
squad  of  four  for  each  weekly  period. 

In  the  scale  here  one  small  square  vertically  represents  one 
pound,  while  five  of  these  squares  horizontally  represent  one  day. 

The  very  heavy  lines  marked  "Entire  Squad  of  Twelve," 
show  the  averages  of  the  whole  squad  for  the  weekly  periods. 

Here  the  vertical  scale  is  ten  small  squares  to  one  pound,  and 
horizontally  five  small  squares  to  one  day. 
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Eegarding  his  examinations  and  observations  of  the  subjects, 
Dr.  Archinard,'in  his  report  to  the  Board  of  Health,  says: 

The  twelve  men  remained  in  perfect  condition,  with  the  few 
exceptions  mentioned  below,  during  the  entire  five  weeks  of  the 
observations  and  at  no  time  were  we  delayed  or  forced  to  deviate 
from  our  daily  programme. 

''The  few  exceptions  were  these:  On  May  3  Nos.  8  and  12 
became  engaged  in  an  argument  (as  they  explained  it)  the  out- 
cv;me  of  which  was  that  No.  8  hit  No.  12  in  the  mouth,  knocking 
out  three  teeth.  No.  12  was  unable  on  this  account  to  take  solid 
food  for  three  days,  but  continued  to  eat  molasses  with  a  spoon. 
No.  8 's  hand  was  dressed  with  hydrogen  peroxide. 

"On  May  4,  Nos.  5,  6  and  7  reported  loose  bowels,  but  there 
was  no  decrease  in  appetite.  One  tablespoonful  of  ordinary  chalk 
mixture  sufficed  to  remedy  this. 

"On  May  5,  Nos.  1,  2,  4,  9  and  10  reported  loose  bowels, 
appetite  normal.  One  dose  of  ordinary  chalk  mixture  relieved  this 
trouble. 

"On  May  19  No.  12  complained  of  headache  after  running  a 
foot  race,  and  ate  very  little  supper.  Temperature,  99  2-5.  Next 
morning  his  temperature  was  100  2-5  and  he  complained  of  sore 
throat.  Quinine  and  phenacetine  (three  grains  each,  three  times 
a  day)  were  given  this  day  and  the  next,,  after  which  he  felt 
better  and  nothing  of  his  ailment  remained. 

"On  May  27,  No.  9,  who  had  been  well,  developed  an  erup- 
tion which  proved  to  be  one  of  tertiary  syphilis,  but  this  seemed 
t3  incommode  him  very  little." 
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SUMMARY. 

The  object  of  the  experiment  was  to  observe  the  effects  on  • 
human  subjects  of  feeding  syrups  and  molasss  of  high  sulphite 
content. 

Negroes  in  good  health  were  selected  on  account  of : 

1.  Their  fondness  for  foods  of  this  kind. 

2.  Their  entire  ignorance  of  the  supposed  evil  effects  of  the 
sulphites  in  the  food. 

3.  Ease  with  which  they  could  be  controlled. 

The  subjects  while  in  jail  were  given  such  liberties  as  to 
render  their  confinement  easy,  and  were  required  to  do  such 
work  as  that  to  which  they  were  accustomed.  The  subjects 
were  allowed  to  eat  the  syrups,  etc. — ^not  forced  to  eat  them— -in 
connection  with  a  normal  diet. 

The  experiment  was  divided  into  five  periods  of  one  week 
each,  designated  as  Periods  I,  II,  III,  IV  and  Y.  During  Period 
I  the  subjects  were  fed  on  a  normal  diet  without  syrup  or 
molasses,  and  data  recorded  in  order  to  ascertain  their  normal 
conditions.  During  Periods  II,  III  and  IV  they  were  allowed 
syrup  or  molasses  as  they  desired  to  eat  it  along  with  their  regular 
food.  Observations  were  made  during  these  periods  as  to  the 
-effects  produced. 

During  Period  V  they  were  again  fed  without  molasses  and 
observations  and  examinations  were  made.  The  articles  of  food 
were  clean,  wholesome,  and  substantial,  and  the  general  con- 
ditions such  that  should  harm  have  resulted  it  could  have  been 
concluded  that  the  sulphites  in  the  syrups,  etc.,  were  the  cause.  ■ 
The  control  and  supervision  of  the  subjects  were  such  that  they 
could  not,  had  they  been  so  inclined,  deviat^zj  from  the  daily 
programme. 

The  subjects  were  in  ignorance  of  the  presenc(3  of  sulphites 
In  their  food,  and  consequently  there  was  no  tendency  to  produce 
I'.nnatural  mental  conditions  by  anticipation  of  harm  resulting 
from  eating  the  syrups,  etc. 
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CONCLUSIONS. 
From  the  foregoing  tabulated  data  and  from  the  cbser^^a- 
tions  of  the  subjects  and  from  their  own  statements  as  to  their 
condition  of  health,  etc.,  while  considering  thp.  erfe(.ts  uf  regular 
hours,  sanitary  and  hygienic  surrounding.,  and  general  con- 
tentment, it  is  believed  that  the  following  conclusions  from  Dr. 
Archinald's  report  to  the  Board  of  Health  are  thoroughly 
justified : 

1.  "From  a  practical  standpoint  the  experiments  on  mo- 
lasses feeding  were  carried  on  for  a  sufficient  length  of  time  and 
on  a  scale  large  enough  to  test  the  effects  of  these  foods  on  the 
human  subject  in  ordinary  health. 

2.  "We  believe  that  our  mode  of  examination  is  the  fairest 
way  to  test  the  effects  of  substances  on  the  human  subject  under 
natural  conditions,  for  here  we  had  a  large  number  of  docile  and 
ignorant  men  who  did  not  know  what  was  expected  of  them, 
were  neither  frightened  nor  awed,  and  put  in  the  same  condition 
as  persons  who  partake  of  molasses  as  a  food,  eating  of  the  same 
according  to  their  taste  and  liking,  and  the  effects  on  them  care- 
fully and  faithfully  noted  from  day  to  day  and  week  to  week. 

3.  "As  in  none  of  our  cases  were  the  body  functions  inter- 
fered with,  in  each  one  the  body  weight  increased,  and  as  the 
blood  steadily  increased  in  number  of  red  blood  cells,  in  the 
percentage  of  haemoglobin,  etc.,  it  must  be  admitted  that  these 
subjects  were  gaining  in  health  and  neither  doing  nor  takmg 
anything  prejudicial  to  their  physical  well  being. 

4.  "A  careful  survey  of  Table  XX,  on  weights,  and  oi 
Tables  VII  to  XVII,  on  blood  examination,  will  satisfy  any  on& 
that  the  subjects  gradually  improved  in  weight,  body  functions 
and  blood  conditions,  notwithstanding  the  fact  that  during 
Periods  II,  III  and  IV  they  daily  took  a  considerable  quantity  of 
syrup  or  molasses  containing  appreciable  quantities  of  sulphur  as. 
sulphites. 
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Reference  to  Tables  III,  XIX,  XX,  and  VII  to  XVII,  will 
demonstrate  that  the  amount  of  molasses  consumed,  although  in 
-some  instances  very  large,  does  not  seem  to  have  had  any  deleter- 
ious effects  on  the  functions,  weight  and  blood  condition  of  the 
subjects,  but  rather  to  the  contrary. 

"We  are,  therefore,  free  to  conclude  that  molasses  feeding, 
even  when  said  molasses  contains  as  high  as  over  900  milligrams 
per  kilo  of  sulphur  as  sulphites,  can  be  carried  on  under  ordin- 
•ary  circumstances  without  prejudicial  effect  to  health." 
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BARE-LOT  vs.  GRASS-LOT 

In  Relation  to 

STOMACHAL  AND  INTESTINAL  PARASITISM  OF 

LAMBS. 


Further  Experiments. 

By  W.  H.  Dalrymple. 

During  previous  experiments  by  the  Veterinary  Division  of 
this  Station  to  endeavor  to  obtain  some  practical  method  by 
which  lambs  could  be  raised  free,  or  virtually  so,  from  nodule- 
disease  of  the  intestines,  it  was  found  that  notwithstanding  the 
success  attained  by  the  ''bare-lot"  method,  stomach  worms  {Hae- 
moncUus  contortus)  were  always  found  in  considerable  numbers 
in  the  abomasum,  or  fourth  compartment  of  the  lambs'  stomachs. 

It  was  decided,  in  the  early  part  of  the  present  year,  to 
continue  the  experiments  with  nodule-disease,  and  to  include, 
a]so,  treatment  directed  against  stomach  worms,  and,  at  the  same 
time,  test  the  difference  in  the  results,  if  any,  that  might  be  se- 
.  cured  with  lambs  raised  on  a  grass-lot,  as  against  those  kept  on 
rt  bare-lot,  or  one  free  from  grass. 

The  bare-lot  used  was  the  same  as  that  employed  in  last 
year's  work,  but,  after  the  lambs  were  taken  off  in  September, 
1906,  the  ground  w^as  thoroughly  ploughed  and  harrowed,  and 
left  in  that  condition  until  the  latter  part  of  February,  when  it 
was  hoed  and  raked  over  and  put  in  final  shape  for  the  reception 
(,f  the  ewes  and  lambs.  (See  description  of  lot  in  Bulletin  No.  83, 
page  4.) 

The  grass-lot  had  not  been  occupied  by  sheep  at  all  since 
January,  1904,  when  three  lambs  occupied  it  for  about  six 
months,  but  which,  when  butchered  and  examined,  did  not  have 
any  sign  of  nodule-disease. 

As  it  was  decided  to  use  check,  or  control,  animals,  both  in 
the  pasture  and  bare-lot  tests,  each  lot  was  divided  lengthwise  by 
suitable  fence,  and  a  small  shed  for  shelter  was  provided  for 
each  bunch  of  ewes  and  lambs.    The  sheep  had  common  salt 
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before  them  all  of  the  time  in  small  boxes,  and  fresh  water  was 
provided  out  of  wooden  tubs.  A  little  crushed  grain  was  fed 
out  of  troughs  once  a  day,  and  the  bare-lot  bunches  were 
soiled,"  or  received  cut  green  food  out  of  racks.  In  short,  the 
only  difference  in  the  method  of  feeding  the  ewes  and  lambs  in 
the  bare-lot  and  on  pasture,  was  that  the  latter  had  to  obtain 
their  green  food  by  grazing,  while  the  former  received  theirs 
from  racks. 

Thirteen  native  and  common  grade  ewes,  with  young  lambs, 
v/ere  purchased  for  the  experiments.  The  oldest  lambs  were  not 
more  than  two  or  three  weeks,  the  rest,  younger,  and  were  from 
ar  extensive  area  of  pasture  country  in  the  neighborhood  where 
sheep  were  not  numerous  and  where  the  chance  of  previous  in- 
festation of  the  lambs,  at  such  an  early  age,  was  slight,  if  any. 
It  should  be  stated,  however,  that  the  ewes  had  previously  be- 
longed to  a  flock  in  another  section  that  was  infested  with  both 
r  odule  and  stomach  worms. 

On  March  6,  1907,  two  ewes,  with  their  lambs,  were  placed, 
T;ithout  any  previous  treatment,  in  a  section  of  the  bare-lot  pro- 
vided for  the  control,  or  check,  animals;  and  three  ewes  and 
l^mbs  were  put  in  the  control-division  of  the  grass-lot.  The  re- 
maining eight  ewes  and  eight  lambs  were  retained  in  a  covered 
shed  for  treatment  of  the  ewes  before  turning  both  into  the  lots. 

TREATMENT  OF  EWES. 

March  15. — Each  of  four  of  the  ewes  was  given  4  ounces  of 
a  1  per  cent  solution  of  coaltar  creasote,  and,  on  the  following 
day,  each  of  the  remaining  four  ewes  received  a  mixture  of  1 
drachm  of  carbon  bisulphide  and  1  drachm  of  absolute  alcohol, 
in  4  ounces  of  sweet  milk. 

March  18. — The  above  treatment  was  repeated,  with  the  ex- 
ception that  the  carbon  bisulphide  was  mixed  with  2  ounces  of 
Carron  oil  (equal  parts  of  raw  linseed  oil  and  lime-water)  in- 
stead of  the  alcohol  and  sweet  milk.  The  Carron  oil  was  found 
to  be  quite  a  satisfactory  vehicle  for  the  bisulphide  when  the  mix- 
ture was  well  shaken  before  its  administration. 

The  drenching  was  accomplished  by  means  of  a  piece  of 
one-quarter-inch  rubber  tubing,  about  three  and  one-half  feet 
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Itng,  with  a  hard-rubber  nozzle  inserted  in  the  lower  end,  and 
ii  glass  funnel  in  the  upper.  It  was  found  that  by  gripping  the 
rubber  tube,  just  below  the  insertion  of  the  funnel,  with  the  un- 
der border  of  the  left  hand,  the  flow  of  the  material  could  be 
e^isily  regulated.  An  assistant  introduced  and  held  the  nozzle  in 
the  animal's  mouth.  i-.:, 

March  19.— Each  of  the  eight  ewes  received  8  ounces  of  a  . 
saturated  solution  of  magnesium  sulphate  (Epsom  salt). 

March  21. — The  udders  and  surrounding  parts  of  the  eight 
ewes  were  washed  with  a  3  per  cent  solution  of  carbolic  acid  and 
\yater  to  destroy  any  infection  that  might  be  present;  after 
which  they,  with  their  lambs,  were  placed  in  their  respective  lots. 

The  above  line  of  treatment  was  adopted  with  a  view  of  de- 
stroying and  dislodging  parasites,  either  free  nodule-worms  or 
^tomach  worms,  that  might  be  present  in  the  ewes,  as  well  as  to 
destroy  any  infection  that  might  be  on  the  surface  of  the  udders, 
teats,  etc.,  before  placing  them,  with  their  lambs,  on  the  grass 
and  bare-lots  which  they  were  to  occupy. 

May  18.— One  of  the  three  check  ewes  died  in  the  grass 
lot.    Postmortem  examination  revealed  extensive  nodule-disease,, 
with  a  number  of  nodule  worms  (Oesopkagostoma  columbian- 
um)  free  in  the  large  intestine,  and  a  few  stomach  worms  in  the 
f(>urth  stomach. 

May  25.— A  second  check  ewe  died  in  the  grass-lot,  showing 
numerous  nodules  and  several  stomach-worms. 

June  2.— Two  stray  dogs,  unfortunately,  gained  access  to 
.the  check  or  control-division  of  the  grass-lot  and  killed  two  of 
the  lambs.  One  of  the  lambs  showed  numerous  nodules,  with 
.a  great  number  of  stomach  worms;  the  other,  a  few  stomach 
worms,  but  no  nodules  that  could  be  seen. 

j^ne  9.— The  last  one  of  the  three  control  ewes,  in  the 
grass-lot,  died.  She  was  extensively  affected  with  nodule-dis- 
ease. 

July  1.— One  of  the  bare-lot  ewes,  which  had  received  coal- 
tar  creasote  solution,  died  in  the  experiment-division.  This  ewe 
had  always  appeared  somewhat  emaciated  and  unthrifty.  On 
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account  of  the  hot  weather,  decomposition  had  set  in  so  rapidly 
that  a  postmortem  extoination  was  not  made.  There  could  be 
little  question,  however,  of  her  being  severely  affected  with 
nodule-disease. 

It  would  seem  that  sheep  which  have  survived  the  effects 
of  stomach  worms,  during  lambhood,  frequently  succumb  to 
nodule-disease  of  the  intestines  when  confined  to  areas  where  this 
disease  is  prevalent. 

July  10. — The  lambs  in  both  divisions  of  the  bare-lot  were 
v^eaned  by  the  removal  of  their  mothers. 

July  15. — The  grass-lot  lambs  in  the  experiment  division 
were  weaned  in  a  similar  manner.  It  will  be  rememberd,  as  al- 
ready mentioned,  that  the  last  of  the  control  ewes  in  the  grass- 
lot  died  on  June  9. 

July  28. — The  remaining  check  lamb,  in  the  grass-lot,  died. 
Postmortem  examination  revealed  great  numbers  of  stomach 
worms  in  the  fourth  stomach,  but  no  nodules,  so  far  as  could  be 
discovered.  A  picture  of  this  lamb,  taken  the  evening  before  it 
died,  may  be  seen  on  the  front  page. 

With  the  exception  of  the  unthrifty  ewe  which  died  on 
July  1,  no  losses  were  met  with  among  the  ewes  and  lambs  in  the 
bare-lot  divisions. 


TREATMENT  OF  LAMBS  IN  GRASS-LOT. 

July  17. — One  lamb,  whose  mother  had  received  the  coal- 
tar  creasote  treatment,  was  given  3  ounces  of  the  same  solution. 
And  another  lamb,  whose  mother  had  been  treated  with  carbon- 
bisulphide  in  linseed  oil  and  lime  water,  was  drenched  with  one 
and  one-half  ounces  of  the  same  mixture,  which  was  equivalent 
to  three-quarters  of  one  drachm  of  the  bisulphide  of  carbon. 
The  remaining  two  lambs  in  this  division  did  not  receive  any 
medicine  at  all. 

July  24. — The  same  two  lambs  received  similar  quantities 
of  the  same  medicinal  agents. 
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Drenching-Tube  . 


TREATMENT  OF  LAMBS  IN  BARE-LOT. 

July  17.— The  treatment  of  the  lambs  in  the  bare-lot  was, 
in  every  respect,  a  duplicate  of  that  followed  in  the  case  of  those 
in  the  grass-lot,  and  the  medicines  were  administered  on  the 
same  dates— viz.,  July  17  and  24. 

Our  line  of  treatment  was  aimed  at  (1)  to  test  what  effect,  if 
any,  the  previous  treatment  of  the  mothers  might  have  on  the 
infection  of  the  lots,  and  on  the  lambs  that  were  not,  themselves, 
treated;  (2)  to  see  if  the  two  treated  lambs  would  show  better 
results  than  the  two  untreated  ones  (in  both  grass  and  barelots)  ; 
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and  (3)  to  note  the  difference,  if  any,  in  the  efficacy  of  the  two 
medicinal  agents  used. 

No  further  treatment  was  given  the  lambs  in  either  grass 
or  bare-lots,  and  on  August  10th  all  of  them  (10  in  number) 
were  butchered  and  their  stomachs  and  intestines  examined  for 
stomach  worms  and  nodules. 

POSTMORTEM  EXAMINATIONS. 
Bare-Lot. 

Experiment -Division  in  Which  the  Four  Ewes  and  Tivo  of  the 
Lambs  Had  Received  Treatment. 

1.  Ewe  lamb.    Fairly  nourished.    Treated  twice  with  coaltar 

creasote  solution. 
Nodules:    About  two  or  three  small  nodules  on  large  in- 
testine. 

Stomach  worms :  Numerous. 

2.  Ram  lamb.    Well  nourished.    Received  no  treatment. 

Nodules :  One  or  two  small  nodules  on  large  intestine. 
Stomach  worms:  Less  numerous  than  in  previous  case 
(No.  1). 

3.  Ram  lamb.    Well  nourished.    Treated  twice  with  carbon  bi- 

sulphide in  Carron  oil. 
Nodules :  About  two  or  three  small  nodules  present. 
Stomach  worms:  Very  few. 

4.  Ewe  lamb.    Fairly  nourished.    Received  no  treatment. 

Nodules :  One  or  two  small  nodules  observed. 
Stomach  worms:  Not  very  numerous. 

Chech  or  Control-Division  in  Which  Neither  Ewes  nor  Lambs 
Had  Received  Any  Medicinal  Treatment. 

1.  Ram  lamb.    Well  nourished. 

Nodules:  Three  or  four  small  nodules  on  large  intestine, 

and  about  half  a  dozen  scattered  along  small  intestines. 
Stomach  worms:  Very  numerous.    That  is  to  say,  they 

could  be  found  covering  almost,  if  not  every  part  of 

the  mucous  lining  of  the  stomach. 
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.2  Ewe  lamb.    Well  nourished. 

Nodules :  No  nodules  that  could  be  detected. 

Stomach  worms:  Very  numerous— similar   to  previous 

case. 

Grass-Lot. 

^Experiment-Division  in  Which  the  Four  Ewes  and  Two  of  the 
Lamls  Had  Received  Treatment. 

1  Ewe  lamb.    Poorly  nourished.    Treated  twice  with  coaltar 
creasote  solution. 
Nodules :  Almost  negative. 

Stomach  worms:  Extremely  numerous.  This  lamb  showed 
marked  symptoms  of  acute  internal  parasitism. 
2.  Ram  lamb.    Well  nourished.    Received  no  treatment. 
Nodules :  About  a  dozen  small  nodules  present. 
Stomach  worms :  Moderately  numerous. 
5.  Ewe  lamb.   Well  nourished.    Treated  twice  with  carbon  bi- 
sulphide in  Carron  oil. 
Nodules :  About  a  dozen  small  nodules  present. 
Stomach  worms :  Quite  numerous. 
4.  Wether  lamb.    Condition  poor.    Received  no  treatment. 
Nodules :  One  or  two  small  nodules  present. 
Stomach  worms:    Moderately  numerous.  . 

€heck  or  Control-Division  in  Which  Neither  Ewes  nor  Lamhs 
Had  Received  Any  Medicinal  Treatment. 
The  three  lambs  originally  occupying  this  division  had  all 
died  previous  to  the  examination  of  the  others;  the  postmortem 
findings  have  already  been  recorded. 

We  do  not  know  that  the  terms  used  convey  an  intelligent 
idea  of  the  number  of  stomach  worms  present  in  each  case. 
These  parasites  are  exceedingly  difficult  to  count  m  a  severe  at- 
tack We  might  say,  however,  that  the  numbers  ranged  from 
a  few  straggling  ones,  here  and  there,  over  the  mucous  lining 
of  the  stomach,  as  in  the  case  of  Ram  Lamb  No.  3,  which  was 
treated  with  the  carbon-bisulphide  mixture,  in  the  Experiment- 
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Division  of  the  Bare-Lot,  to  a  ''seething  mass"  of  the  worms,, 
covering  all  parts  of  the  mucous  membrane,  as  was  the  case  in 
Ewe  Lamb  No.  1,  which  received  coaltar  creasote  solution,  in  the 
Experiment-Division  of  the  Grass-Lot. 

INFERENCES  AND  REMARKS. 

The  parasitic  infection,  both  nodule  and  stomach  worms, 
was,  doubtless,  introduced  on  to  the  lots  by  the  purchased  ew^es. 

The  lambs  were  somewhat  mixed  as  to  breeding  and  quality^ 
and  a  little  irregular  as  to  size  and  age. 

All  of  the  lambs,  including  controls,  on  the  bare-lot  were 
in  marketable  condition,  and  the  carcasses  were  purchased  by  a 
leading  local  butcher. 

Only  two,  out  of  the  four  lambs  on  the  experiment-division 
of  the  grass-lot,  were  in  condition  for  the  market,  and  these 
were  bought  along  with  the  bare-lot  bunch. 

No  losses  occurred,  either  in  ewes  or  lambs  (two  of  each) 
ii'  the  control-division  of  the  bare-lot. 

All  of  the  ewes  (three  in  number)  and  one  lamb  died  in 
the  control-division  of  the  grass-lot,  independent  of  the  two 
lambs  that  had  been  destroyed  by  dogs. 

One  delicate  ewe  (out  of  four)  died  in  the  experiment-di- 
vision of  the  bare-lot. 

None  of  the  four  ewes  died  in  the  corresponding  division  of 
the  grass-lot. 

None  of  the  four  lambs  died  in  the  experiment-divisions 
of  either  the  grass  or  bare-lots.  At  the  same  time,  all  of 
those  in  the  bare-lot  were  in  marketable  condition  when  butch- 
C3'ed,  while  only  two  of  those  in  the  grass-lot  were  in  condition  for 
the  market — one  of  the  remaining  two  being  in  poor  flesh;  the 
other,  ailing  as  the  result  of  acute  internal  parasitism. 

Notwithstanding  that  all  of  the  lambs  were,  more  or  less,  in- 
fested with  stomach  worms,  the  uniformly  good  condition  of 
those  in  the  bare-lot  (both  controls  and  others)  showed  that 
their  health  was  little,  if  at  all,  impaired;  while,  at  least,  two 
of  the  experiment-division  grass-lot  lambs  did  not  thrive  suffi- 
ciently to  be  considered  fit  for  the  butcher. 
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On  the  whole,  the  lambs  raised  by  the  bare-lot  method  were, 
in  every.way,  more  satisfactory  than  those  raised  on  the  grass-lot. 

As  only  one  ewe  died  out  of  eight  that  had  received  medicine, 
It  -is  thought  probable  that  the  treatment  had  a  beneficial  effect, 
both  on  the  ewes  and  in  preventing,  to  some  extent,  the  trans- 
mission of  infection  to  the  lots,  as  none  of  the  untreated  lambs 
of  the  treated  mothers  had  died  up  to  the  time  of  slaughter, 
while  the  three  untreated  ewes  died  in  the  control-division  of  the 
grass-lot,  although  those  in  the  bare-lot  division  did  not  seem 
to  suffer. 

The  effect  of  the  few  nodules  found  on  the  intestines  might 
be  considered  as  negative,  so  far  as  interfering  with  the  nutri- 
tion and  development  of  the  lambs,  for  market,  was  concerned, 
as  they  were  very  small,  and  occupied  but  a  minute  area  of  the 
absorbing  surface  of  the  bowel. 

The  test,  in  these  experiments,  may  be  looked  upon  as  a 
peculiarly  severe  one,  on  account  of  greater  exposure  of  the 
lambs  to  grosser  infection  (due  to  the  very  restricted  area  of 
the  lots)  than  would  likely  be  found  in  practice  on  the  farm. 

From  these,  and  our  previous  experiments,  it  cannot  be 
definitely  stated  that  the  "bare-lot,"  as  used  by  us,  had  any  ap- 
preciable effect  in  preventing  the  lambs  from  obtaining  stomach- 
worms,  although,  in  the  case  where  both  ewes  and  lambs  were 
treated,  and  even  where  the  mothers,  alone,  received  medicine, 
the  worms  were  considerably  fewer  in  number  than  in  the  control 

lambs.    This  result  was  evidently,  largely  due  to  the  ewes  being 

treated  before  being  placed  in  the  lots. 

It  is  our  opinion  that  no  kind  of  lot,  or  corral  (so-called 

bare-lot)  where  the  ground-surface  cannot  be  kept  absolutely 
.free  from  dust,  or  loose  soil,  and  feces  (droppings),  will  prevent 
:  lambs  obtaining  stomach  worms  in  some  form  ;  that  is,  where 
•  the  infection  exists,  as  was  the  case  in  our  experiments— the 

worms  having  passed  from  the  ewes— as  we  have  frequently 

observed  the  lambs  nibbling  and  "nosing  around"  amongst  the 

dust  and  manure,  even  when  not  a  spear  of  grass  appeared  to 

be  present. 

We  are  inclined  to  the  opinion,  although  we  have  not  yet 
made  the  test  at  this  Station,  that  one  of,  if  not  the  most  satis- 
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factory  manner  of  dealing  with  the  stomach- worm  problem  would 
be  a  system  of  periodic  rotation  of  the  pasture  or  other  feeding 
grounds,  combined  with  suitable  vermicide  medicines. 

So  far  as  we  are  aware,  the  bisulphide  of  carbon  had  not 
previously  been  employed  as  a  vermicide  in  sheep ;  and  from  the 
use  of  only  two  doses  each  to  two  lambs,  we  are  scarcely  in  a 
position  to  give  a  definite  opinion  as  to  its  efficacy,  although 
we  are  inclined  to  think  that  it  gave  rather  better  results,  in 
our  case,  than  the  coaltar  creosote,  as  may  be  seen  by  reference 
to  the  record  of  post-mortem  examinations. 

We  believe  that  carbon  bisulphide  is  worthy  of  further 
trial  in  practice,  but  we  must  add  a  word  of  caution.  This 
agent  is  very  combustible,  and  must  be  handled  with  great  care. 
The  better  method  of  preparing  the  mixture  would  seem  to  be 
tc  first  add  the  bisulphide  to  the  raw  linseed  oil  and  agitate 
the  two  thoroughly.  Then  add  the  lime  water  and  again  shake 
the  whole  until  thoroughly  amalgamated. 

After  administering  this  mixture  to  the  two  lambs,  and  one 
or  two  of  the  ewes,  it  was  observed  to  have  what  appeared  to 
be  a  slight,  temporary  intoxicating  effect,  the  animals  holding 
their  heads  to  one  side,  and  in  one  or  two  cases  a  tendency  to 
''buck  jump/'  as  it  were.  This  may  have  been  due,  however, 
and  we  think  it  quite  probable,  more  to  the  uncomfortable  sen- 
sation produced  in  the  more  exposed  part  of  the  mouth  and 
around  the  lips  by  the  rapid  evaporation  of  the  bisulphide.  As 
previously  stated,  the  effect  was  only  temporary,  and  we  had 
no  bad  after-effects  whatever  in  any  of  the  animals  so  treated. 
This  might  be  obviated  by  administering  the  bisulphide  in  a 
gelatine  capsule,  as  has  been  done  when  giviug  this  agent  to 
dislodge  ''stomach  bots"  in  horses,  but  we  did  not  attempt  this 
method  in  our  experiments. 

We  are  inclined  to  think,  however,  that  in  the  case  of  the 
sheep,  medicines  in  fluid  form  are  more  likely  to  sooner  reach 
the  fourth  stomach  than  when  given  as  a  solid,  which  the  capsule 
would  tend  to  represent. 

We  mention  this  experience  so  that  anyone  trying  the  bisul- 
phide-Carron-oil-mixture  in  practice  might  be  prepared  for  the 
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effects^  stated,  in  some  of  the  animals.  It  was  also  observed 
that  when  the  drench  was  well  given,  and  none  of  it  forced 
forward  in  the  mouth  by  the  sheep,  or  smeared  over  the  outside 
of  the  mouth  and  lips,  very  little,  if  any,  of  this  effect  was  pro- 
duced ;  which  would  rather  indicate  that  it  was  due  to  the  speedy 
evaporation  of  the  bisulphide  from  the  more  exposed  parts 
alluded  to. 

The  opinion  here  expressed  with  regard  to  the  apparent 
efficacy  of  bisulphide  of  carbon  is  predicated  solely  upon  our 
observations  in  these  experiments,  and  not  on  its  direct  action 
upon  the  living  parasites  outside  of  the  stomach.  This  we  hope 
to  take  up  later  when  an  opportunity  presents  itself. 

Neither  the  eight  lambs  nor  their  carcasses  were  weighed 
on  this  occasion,  but  the  butcher  who  purchased  the  latter  pro- 
nounced their  general  condition  favorably  comparable  to,  and 
the  quality  of  the  flesh  better  than,  any  he  had  handled  during 
the  season. 
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COTTON  WILT. 

CHARACTER  AND  DISTRIBUTION  OF  THE  DISEASE. 

Wilt,  blackheart  or  black-root  is  a  disease  of  eottoii  caused 
by  a  fungus  {Neocosmospora  vasinfecta  [Atk.]  Erw.  Sm.) 
which  lives  in  the  soil  of  infected  fields,  and  enters  the  cotton 
plant  through  one  or  more  of  its  small  roots.  After  gaining  an 
entrance,  the  minute  threads  of  the  fungus  grow  upward  in  the 
water-carrying  ducts  of  the  plant,  filling  them  and  choking  off 
the  proper  supply  of  water  and  food  elements  from  the  soil.  This 
causes  i.he  leaves  to  wilt,  turn  yellow  and  drop  off— one  indica- 
tion of  the  wilt  disease.  The  fungus  also  produces  a  discoloration 
of  the  walls  of  the  water  vessels,  so  that  the  wood  of  the  diseased 
plant  is  seen  to  be  dark  brown  when  the  root  or  stem  is  cut  across. 
This  appearance  is  characteristic  of  this  disease  and  gives  it  the 
names  black-root  and  blackheart,  by  which  it  is  commonly  known 
in  some  localities. 

The  brown  color  of  the  wood  serves  to  distinguish  cotton  wilt 
froia  cotton  rust,  an  entirely  different  disease  which  is  sometimes 
confused  with  the  wilt.  Rust  is  not  caused  primarily  by  any  fun- 
gus, but  is  due  to  bad  drainage,  lack  of  vegetable  humus  in  the 
soil,  deficiency  of  potash,  or  to  some  other  unfavorable  condition 
of  the  soil. 

Cotton  wilt  may  attack  a  single  plant  here  and  there  in  a 
ileld,  or  the  majority  of  the  plants  in  a  rather  extensive  area. 
The  fungus  spreads  from  root  to  root  by  the  growth  of  its  micro- 
scopic threads  through  the  soil,  where  they  feed  upon  decaying 
vegetable  matter.  Injuries  to  the  roots  of  cotton,  such  as  might 
ne  caused  by  deep  cultivation,  by  the  attacks  of  root-worms,  etc., 
-nable  the  fungus  to  make  an  easy  entrance,  and  occasion  a 
larger  amount  of  loss  from  wilt  than  would  otherwise  occur. 
The  fungus  also  produces  in  the  soil,  and  more  especially  upon 
the  dead  cotton  stalks,  numerous  spores  which  are  microscopic 
m  size  and  have  an  offtce  similar  to  that  of  the  seed  of  higher 
plants  in  multiplying  and  spreading  the  fungus,  which  is  itself 
:%  plant  of  a  very  low  order.  During  damp  weather  a  pinkish 
coating  made  up  of  millions  of  these  dust-like  spores  may  be 
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seen  on  the  surface  of  dead  cotton  stalks ;  these  become  dry,  and 
the  wind  scatters  them  far  and  wide.  The  spores  may  be  easily 
carried  on  the  lint  and  seed,  and  it  is  possible  that  infection  may 
be  spread  to  distant  localities  in  this  way,  although  it  has  not 
been  established  that  this  is  a  usual  mode  of  transmission.  The 
writer  has  made  numerous  attempts  to  secure  cultures  of  the 
wilt  fungus  from  seed  taken  from  badly  wilted  plants;  until 
row  the  fungus  has  not  been  obtained  from  this  source.  Arti 
ficially,  the  fungus  may  be  spread  by  means  of  dirt  carried  from 
an  infected  field  on  the  feet  of  workmen,  of  stock,  or  on  farming 
implements. 

The  wilt  is  first  noticed  when  the  cotton  is  putting  on  the 
first  forms.  Deaths  from  the  disease  become  progressively  more 
numerous  until  the  crop  is  well  matured.  Attacked  plants  at 
times  survive  for  a  consideralbe  time,  even  until  the  end  of  the 
season,  but  such  plants  have  a  characteristic  dwarfed  growth  and 
abnormal  appearance.  At  times  a  single  limb  wilts  and  dies, 
while  the  rest  of  the  plant  keeps  its  normal  appearance  for  some 
weeks. 

Besides  cotton  the  fungus  is  known  to  attack  only  one  plant, 
okra.  It  certainly  does  not  attack  other  common  crop  plants,  such 
as  corn,  cowpeas,  velvet  beans,  oats,  grasses,  etc.  Cowpeas  are, 
however,  subject  to  a  similar  wilt  disease  which  is  caused  by  a 
fungus  very  closely  related  to  the  one  causing  cotton  wilt.  But 
the  cotton  fungus  can  not  affect  cowpeas,  and  the  cowpea  fungus 
can  not  affect  cotton.  However,  it  is  possible  for  both  fungi  to 
exist  side  by  side  in  a  particular  spot ;  and  both  cotton  and  cow- 
peas will,  of  course,  develop  wilt  on  such  doubly  infected  land. 

The  cotton  wilt  fungus  lives  over  from  season  to  season  on 
decaying  vegetable  matter  in  the  soil ;  but  it  seems  to  thrive  best 
when  it  can  lay  hold  on  cotton.  And  so,  when  infected  land  is 
planted  successively  in  cotton,  losses  from  the  wilt  become  greater 
from  year  to  year.  The  converse  practice  of  keeping  cotton  off  the 
land  results  in  a  diminution  of  loss  from  wilt.  But  the  fungus  is 
not  entirely  eradicated  by  this  procedure,  certainly  in  one  in- 
stance not  by  a  seven  years*  rest  of  the  land. 

Cotton  wilt  is  known  to  occur  in  North  Carolina,  South  Car- 
olina, Georgia,  Florida,  Alabama,  Mississippi,  Arkansas,  Texas 
and  Louisiana. 
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Our  records,  which  are  at  present  necessarily  very  incom- 
plete show  that- the  disease  occurs  in  the  following  parishes  m 
Louisiana:  Caddo,  Natchitoches,  Rapides,  Avoyelles^  Pomte 
Coupee,  Morehouse,  Ouachita,  Richland,  Caldwell,  Franklm, 
Catahoula,  West  Feliciana,  East  Feliciana,  East  Baton  Rouge, 
and  Tangipahoa.  It  can  be  safely  assumed  that  the  list  is  not  even 
half  complete.  The  disease  is  at  its  worst  in  the  North  Louisiana 
parishes,  but  the  bluff  lands  east  of  the  Mississippi  and  the  Red 
River  valley  have  a  large  amount.  The  fungus  prefers  a  light 
sandy  soil  that  is  well  drained,  and  its  ravages  may  be  as  great 
in  very  fertile  soils  as  in  soils  that  are  exhausted. 

METHODS  OF  CONTROL. 

The  peculiar  habits  which  the  wilt  fungus  has  of  living  and 
spreading  in  the  soil,  of  entering  the  cotton  plant  through  the 
roots  of  growing  well  within  the  woody  tissues  of  the  plant,  and 
of  persisting  in  the  soil  for  a  seemingly  indefinite  period,  all  com- 
bine to  make  the  wilt  disease  a  particularly  difflcult  one  to  combat 
by  direct  means.  The  methods  which  have  been  tried,  and  the 
degrees  of  success  attending  their  use,  are  indicated  in  the  follow- 
ing paragraphs.  .  , 
Use  of  Fungicides.--Pvom  what  has  already  been  said  regard  ■ 
ing  the  nature  of  the  disease,  and  the  habits  of  the  causative 
organism,  it  could  not  be  expected  that  the  spraying  of  cotton 
plants  with  fungicides  would  give  relief.  It  might  be  supposed 
however,  that  fungicides  applied  to  the  soil  would  accomplish 
the  destruction  of  the  fungus.  Extensive  experiments  m  which 
various  fungicides  were  used  in  quantities  so  great  as  to  prohibit 
their  use  in  farm  practice,  either  on  account  of  the  expense,  or 
the  injurious  effect  on  the  cotton  itself,  have  demonstrated  the 
utter  impracticability  of  this  method.  It  could  not  be  seen  that 
any  fungicide  reduced  the  amount  of  wilt  appreciably. 

Destruction  of  Affected  Plants.-^very  affected  plant  is  a 
source  of  infection  for  other  plants.  Especially  is  this  true  of 
plants  dying  early  in  the  season.  An  inspection  of  any  wilt-siek 
field  will  show  striking  instances  of  the  spread  of  the  disease  from 
plant  to  plant  in  a  row,  and  from  row  to  row  in  a  larger  area^ 
Moreover,  left  over  cotton  stalks,  with  their  decaying  roots  all 
full  of  the  wilt  fungus,  are  the  best  imaginable  nurseries  for  it 
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during  the  winter.  It  is  the  part  of  wisdom  to  remove  stalks  com- 
pletely and  destroy  them  by  burning  as  soon  as  the  first  signs 
of  wilt  appear.  This  is  especially  important  early  in  the  season 
and  on  lands  in  which  the  wilt  is  just  beginning  to  gain  a  foot- 
hold; in  such  cases  the  practice  is  more  feasible.  The  removal  of 
stalks  at  the  end  of  the  season  accomplishes  a  double  purpose 
when  the  cotton  grower  is  contending  with  wilt  and  weevils  at 
the  same  time. 

Rotation  of  Crops. — ^While  the  keeping  of  cotton  off  infected 
fields  for  even  a  long  term  of  years  does  not  completely  stamp 
out  the  wilt  disease,  a  rotation  that  rests  the  land  from  cotton  has 
a  most  beneficial  effect  in  checking  the  disease.  The  lands  that 
have  the  most  wilt  are  as  a  rule  the  ones  that  have  been  in  cotton 
without  a  break  for  a  long  term  of  years.  The  usual  three  year 
rotation  including  oats,  cowpeas,  cotton,  and  corn  and  cowpeas, 
is  an  excellent  one  for  the  present  purpose.  If  the  land  happem- 
to  be  doubly  infected  with  cotton  wilt  and  cowpea  wilt,  cowpeas 
jnust  be  omitted,  or  the  Iron  cowpea,  which  is  highly  resistant  to 
wilt,  used. 

A  further  complication  may  arise  from  the  presence  in  sandy 
lands  of  the  root-worm,  which  causes  enlargements,  known  as 
the  root-knot,  on  the  roots  of  cotton,  cowpeas,  and  a  large  num- 
ber of  other  crop  plants,  but  does  not  attack  oats,  corn,  velvet- 
beans,  or  most  grasses.  Iron  cowpeas  are  strongly  resistant  to 
root-knot  as  well  as  to  wilt.  Root-knot,  like  wilt,  can  be  held  in 
check  by  a  rotation  which  brings  in  the  susceptible  crop,  cotton, 
once  in  three  years;  and  it  differs  from  wilt  in  that  it  can  be 
completely  eradicated  in  a  comparatively  short  time  by  keeping 
all  susceptible  plants  off  the  land. 

Manuring. — The  wilt  disease  is  not  caused  by  soil  conditions, 
as  is  rust,  but  by  a  fungus  which  may  flourish  in  many  types  of 
soil  varying  very  much  in  chemical  composition  and  in  physical 
properties.  But  the  fungus  has  its  preferences,  as  do  higher 
plants,  and  is  found  more  abundantly  in  light  and  sandy  soils. 
The  condition  of  the  soil  has  another  indirect  bearing  on  the 
wilt  problem  growing  out  of  the  important  part  the  soil  plays 
in  the  production  of  vigorous  cotton  plants  that  can  ward  off 
disease.  Along  this  line  it  has  been  shown  that  the  use  of  stable 


Louisiana  Bulletin  No.  96. 


Louisiana  Bulletin  No.  96. 


11 


inanure  on  wilt-infested  land  results  in  a  very  marked  decrease 
in  the  loss  from  wilt,  as  well  as  in  the  increase  in  the  productive- 
ness of  the  stalks  generally.  In  our  own  tests,  the  average  loss 
-from  wilt  at  the  present  writing,  on  an  unmanured  plot,  is  just 
twice  as  great  as  on  a  comparable  lot  which  has  received  stable 
man  are  at  the  rate  of  thirty  loads  per  acre.  Moreover,  the  wilt 
is  increasing  more  rapidly  on  the  former  plot  than  on  the  latter, 
and  the  end  of  the  season  bids  fair  to  show  a  proportion  of  four 
or  five  to  one.  The  plowing  under  of  cowpeas  and  other  legumin- 
ous crops  has  a  similar  though  less  marked  beneficial  effect — 
another  reason  for  adopting  a  system  of  rotation  of  crops  on  wilt- 
sick  land. 

Commercial  fertilizers  do  not  give  the  same  good  results ;  nor 
do  they  tend  to  increase  the  amount  of  wilt. 

With  reference  to  stable  manure,  the  caution  must  be  given 
that  the  wilt  fungus  will  grow  luxuriantly  in  a  barnyard  when 
once  it  has  gained  entrance;  and  infected  manure  may  be  the 
means  of  spreading  the  disease  to  a  previously  healthful  field. 

The  Use  of  Wilt  Resistant  Varities  of  Cotton. — The  various 
varieties  of  cotton  are  susceptible  to  the  wilt  disease  in  very 
different  degrees.  For  instance,  in  tests  made  by  Mr.  W.  A. 
Orton,  of  the  Department  of  Agriculture,  Jackson  showed  the 
highest  resistance,  45%  ;  Eldorado  was  next  highest  with  23% ; 
Hawkins  Prolific  was  14% ;  Excelsior  was  10%  ;  King,  8%,  and 
Russell,  6%.  The  Georgia  State  Board  of  Entomology  reports 
among  others  the  following :  Jackson,  specially  selected  for  re- 
sistance, 82%  ;  Red  Shank,  55%  ;  Kings  Improved,  35%  ;  Excel- 
sior, 22%  ;  Russell  Big  Boll,  10%. 

It  will  be  seen  that  Jackson  is  far  in  the  lead  among  upland 
cottons,  of  which  about  twenty-eight  were  included  in  the  two 
tests  reported.  Our  this  season's  tests  along  the  same  line,  will 
extend  the  list,  without,  however,  revealing  any  variety  superior 
to  Jackson  in  resisting  powers. 

This  natural  resistance  of  Jackson  cotton  has  been  further 
increased  by  careful  selection  carried  on  since  1900  by  Mr.  Orton, 
and  the  improved  strain  is  sent  out  as  Jackson  Wilt-Resistant 
cotton.  While  this  cotton  is  not  entirely  immune,  it  is  very  highly 
resistant.  Our  own  tests  of  it  this  season  confirm  the  conclusion 
cf  others  that  it  is  a  very  useful  cotton  for  wilt  infested  districts, 
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and  deserves  a  careful  trial  in  sucli  localities.  The  following  is  a 
brief  description  of  the  plant : 

"The  plant  is  nearly  limbless,  except  for  one  or  two  large 
basal  branches,  erect,  tall,  bolls  medium  sized,  clustered,  seed 
small,  gray.  A  very  productive  variety.  The  bolls  open  well,  but 
hold  the  seed  cotton  firmly.  For  this  reason  it  is  never  blown  out 
of  the  boll  by  storms,  and  is  also  somewhat  harder  to  pick  than 
the  big-boll  varieties." 

Mr.  Orton  has  originated  by  selection  another  highly  resis- 
tant cotton,  to  which  the  name  Dixie  has  been  given.  In  resis- 
tance and  in  productiveness  it  ranks  below  the  Jackson.  "The 
plant  is  somewhat  of  the  Peterkin  type,  with  numerous  branches. 
The  bolls  are  of  medium  size ;  color  of  seed  variable.  The  variety  . 
should  be  further  improved  by  selection  for  larger  bolls  and 
greater  productiveness. ' ' 

Unfortunately,  neither  of  these  most  resistant  varieties  is 
sufficiently  early  in  maturing  the  bolls  to  give  promise  of  much 
usefulness  in  boll  weevil  districts.  Triumph  and  King  are  both 
quite  susceptible  to  wilt.  The  Department  of  Agriculture  and 
the  Louisiana  Stations  are  giving  attention  to  the  matter  of 
securing  a  resistant  cotton  suitable  for  planting  in  weevil  infested 
districts. 

The  Louisiana  Stations,  through  the  courtesy  of  the  Depart- 
ment of  Agriculture,  have  been  furnished  with  seed  of  Jackson 
and  Dixie  wilt-resistant  cotton;  this  is  being  tested  in  a  number 
of  localities  in  the  State  this  season.  There  will  be  a  limited 
amount  of  seed  for  the  same  purpose  next  season.  Interested 
parties  may  obtain  further  information  regarding  the  matter 
by  writing  to  the  Agricultural  Experiment  Station,  Baton  Rouge. 

In  addition  to  this  varietal  difference  in  resistance  to  wilt, 
there  is  an  individual  difference  in  resistance  apparent  in  any 
given  variety.  This  may  form  the  basis  for  obtaining,  through 
careful  selection,  a  strain  of  the  particular  variety  which  is  more 
highly  resistant  than  the  variety  generally.  Something  may  be 
accomplished  in  this  direction  by  simply  gathering  in  one  mixed 
lot  seed  from  stalks  that  remain  sound  on  wilted  areas.  While 
this  is  better  than  no  selection  at  all,  it  is  by  no  means  the  best 
method;  and  for  the  following  reasons:  (1)  Not  all  stalks  so  re 
maining  in  a  diseased  area  possess  a  high  degree  of  inherent 
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resistance  to  the  wilt.  Some  may  even  have  been  attacked  by  the 
wilt  fungus,  but  so  slightly  as  not  to  give  external  evidence  of 
their  condition ;  others  may  have  escaped  infection  by  accident, 
.and  not  on  account  of  any  inherent  power  of  resistance.  (2)  Of 
those  stalks  possessing  a  high  degree  of  resistance,  some  will 
transmit  the  character  more  completely  to  the  next  generation 
than  others.  This  individual  difference  in  transmitting  power 
must  be  taken  into  account  in  all  careful  breeding  work.  To  test 
this  power  it  is  necessary  to  plant  the  seed  from  each  plant 
s(  parately,  and  to  compare  the  progeny  the  next  season,  making 
further  selections  only  from  those  lots  that  show  the  character 
most  uniformly. 

The  procedure,  then,  to  be  followed  in  breeding  cotton  for 
wilt  resistance  is  about  as  follows :  The  first  season  selection  is 
made  in  a  badly  wilted  area  of,  say,  ten  stalks  that  give  indica- 
tions of  high  resistance,  and  are  in  other  ways  satisfactory.  These 
stalks  are  conspicuously  marked  with  white  cloths,  and  are  tagged 
with  consecutive  numbers.  The  cotton  from  each  is  picked  in  a 
separate  bag  kept  for  the  particular  stalk,  and  numbered  to 
correspond  with  it.  For  planting  these  small  lots  of  seed,  select 
a  piece  of  land  large  enough  for  the  purpose  and  having  the  wilt 
abundantly  and  evenly  distributed  through  it,  as  indicated  by 
the  effect  on  this  season's  crop.  This  may  be  called  the  "progeny 
plot."  Thoroughly  prepare  the  land,  and  plant  the  seed  from 
each  stalk  in  a  single  row,  in  hills,  three  or  four  seed  to  the  hill, 
and  one  hundred  or  more  hills  to  the  row.  The  seed  may  be 
planted  in  the  lint  if  it  is  only  lightly  cohered.  During  this 
second  season  the  amount  of  wilt  must  be  noted  in  each  row,  and 
the  row  showing  greatest  freedom  from  disease  marked  for 
further  selections.  In  this  row  mark,  number  and  pick  separately 
the  ten  best  plants,  and  test  these  ten  lots  of  seed  the  next,  or 
third,  season  by  the  "stalk-row"  method  in  a  progeny  plot.  The 
seed  from  the  remaining  ninety  or  more  stalks  of  this  best  row 
is  to  be  gathered  in  one  lot,  ginned  without  mixing  with  other 
seed,  and  planted  by  ordinary  methods  the  third  season  in  what 
may  be  termed  an  "increase  plot,"  from  which  seed  may  be  had 
for  general  planting  the  next  or  fourth  season.  The  seed  from 
the  nine  rows  other  than  the  single  best  row  of  the  second  season 
is  probably  better  than  that  taken  indiscriminately  from  the 
field,  and  may  be  used  for  general  planting  the  third  season. 
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In  outline  form,  the  steps  are  these : 


FIRST  SEASON 

SECOND  SEASON 

THIRD  SEASON 

FOURTH  SEASON 

Selection  of  Plants 

Progeny  Test 

Increase  Plot 

General  Crop 

Selection  of  Plants 

Progeny  Test 

Increase  Plot 

Selection  of  Plants 

Progeny  Test 

This  method  appears  somewhat  complicated  and  slow;  but 
the  results  obtained  by  its  use  make  it  a  far  better  one  than  that 
of  merely  selecting  haphazard  from  the  general  crop.  The  plan 
is  one  of  general  application  in  plant  breeding,  and  has  showed 
its  worth  with  many  crops  besides  cotton.  It  will  well  repay  the 
care  required  in  its  execution. 

The  extensive  distribution  of  cotton  wilt  in  Louisiana,  the 
increase  in  its  destructiveness  from  year  to  year,  and  the  impos- 
sibility of  stamping  it  out  directly,  all  render  the  wilt  problem 
a  serious  one  in  this  State.  By  prompt  destruction  of  affected 
plants,  by  rotation  of  crops,  by  the  use  of  stable  manure,  and  by 
the  planting  of  wilt-resistant  varieties  of  cotton,  the  disease  can 
be  held  in  check. 

The  Louisiana  Experiment  Stations  are  conducting  work 
along  the  lines  of  studying  the  life  history  of  the  wilt  fungus,  of 
ixitroducing  and  testing  varieties  of  cotton  that  have  proved  to  be 
wilt-resistant  in  other  States,  of  testing  the  relative  resistance  of 
good  varieties  of  cotton,  and  of  breeding  from  these  with  a  view 
t;)  obtaining  strains  that  are  both  wilt-resistant  and  otherwise 
adapted  to  local  conditions.  A  full  report  on  this  work  will  not 
be  possible  for  some  time.  Y/ith  the  purpose  of  enlisting  the 
interest  of  the  cotton  growers  of  the  State  in  the  work,  this 
general  summary  of  our  knowledge  concerning  cotton  wilt  has 
been  prepared. 
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L.  O.  REID,  Farm  Manager,  Baton  Rouge. 

WILMON  NEWELL.  M.S..  Entomologist.  Baton  Rouge. 

P.  H.  BURNETTE,  Horticulturist,  Baton  Rouge. 

W.  H.  DALRYMPLE,  M.R  C.V.S.,  Veterinarian,  Baton  Rouge. 

H.  J.  MILKS,  D.V.M.,  Assistant  Veterinarian  nnd  Bacteriologist,  Baton  Rouge. 

H.  R.  FULTON,  M.S.,  Plant  Pathologist.  Baton  Rouge. 

J.  T.  TANNER,  Secretary  and  Stenographer,  Baton.Rouge. 

E.  .1.  WATSON,  Horticulturist,  Calhoun. 

IVY  WATSON,  Farm  Manager,  Calhoun. 

C.  M.  GRISHAM,  Dairyman  and  Poultryman  Calhoun. 

J.  G.  LEE,  Jr.,  B.S.,  Charge  of  Feeding  Experiments,  Calhoun. 

The  BULLETINS  and  Reports  will  be  sent  free  of  charge  to  all  farmers,  on 
application  to  the  Director  of  the  Stations,  Baton  Rouge,  La. 


FERTILIZERS  AND   PARIS  GREEN. 


Summary  of  Results  of  Analyses  of  Fertilizers  and  Paris 
Green  Made  in  the  Chemical  Laboratory  of  the  State  Experiment 
Station  of  the  Louisiana  State  University  and  A.  &  M.  College. 
Baton  Eouge,  Louisiana,  'for  the  year  1906-1907. 

By  J.  E.  Halligan* 

Complete  fertilizers  2,164 

Fertilizers  containing  phosphoric  acid  and 

nitrogen,  not  tankages   67 

Fertilizers  containing  phosphoric  acid  and 

potash    95 

Acid  phosphates    486 

Bone  meals   206 

Tankages    206 

Cotton  seed  meals   864 

Chemicals   ^8 

Miscellaneous    1^ 

Paris  screen    214 


Total  Analyses   4,375 

For  analyses  of  commercial  feed  stuffs  see  bulletin  on  this 
subject. 

COMPLETE  FERTILIZERS. 

A  complete  fertilizer  is  one  that  contains  the  three  essential 
elements :  nitrogen,  phosphoric  acid  and  potash. 


Many  of  the  shipments  of  these  fertilizers  fail  to  come  up 
to  the  guarantee  in  all  three  of  the  essential  elements.  In  nearly 
every  instance  where  there  is  a  deficiency  it  is  in  the  nitrogen 
content.  When  the  nitrogen  is  below  the  guarantee  there  is  gen- 
erally an  excess  of  phosphoric  acid  present.  Some  of  the  sam- 
ples this  last  year  showed  a  poor  mechanical  condition.  The  man- 

*With  the  assistance  of  W.  G.  Taggart,  B.  S. ;  A.  P.  Kerr, 
B.  S.,  and  A.  B.  Joffrion,  B.  S. 
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ufacturer,  in  most  cases,  evidently  places  enough  material  in 
the  fertilizer  to  meet  the  guarantee,  but  owing  to  poor  mixing 
the  materials  sometimes  do  not  become  evenly  distributed,  and 
so  two  samples  from  the  same  lot  will  not  always  give  con- 
cordant results. 

Out  of  2,164  samples  of  complete  fertilizers  analyzed : 
9  failed  to  reach  their  guarantee  in  phosphoric  acid  and  nitro- 
gen, 

19  failed  to  reach  their  guarantee  in  nitrogen  and  potash, 
49  failed  to  reach  their  guarantee  in  phosphoric  acid  and  potash, 
229  failed  to  reach  their  guarantee  in  nitrogen  only, 
171  failed  to  reach  their  guarantee  in  potash  only,  and 
76  failed  to  reach  their  guarantee  in  phosphoric  acid  only. 
There  were  not  any  shipments  that  fell  below  the  guarantee 
in  all  three  elements. 

ACID  PHOSPHATES  AND  SUPERPHOSPHATES. 

This  class  of  fertilizers  containn  one  valuable  element 
namely,  phosphorous. 

These  fertilizers  are  prepared  by  treating  bone  ash,  bone 
black  and  phosphatic  rocks  with  sulphuric  acid  to  render  the 
phosphoric  acid  available. 

Four  hundred  and  eighty-six  samples  were  analyzed  the  past 
season  and  452  came  ap  to  their  guarantee  in  available  phos- 
phoric acid. 

BONE  MEALS. 
This  class  of  fertilizers  contain  nitrogen  and  phosphoric 

acid. 

There  were  206  shipments  examined  this  year  and  179  sam- 
ples reached  their  guarantee  in  phosphoric  acid  and  nitrogen 
Twenty-three  samples  fell  below  in  phosphoric  acid  and  4  sam- 
ples fell  below  in  nitrogen.  None  of  the  samples  ran  below 
in  both  elements. 

This  class  of  fertilizer  should  be  purchased  on  its  mechan- 
ical condition  as  well  as  on  its  guarantee. 

The  phosphoric  acid  in  bone  meal  is  practically  all  insoluble 
and  very  little  of  it  is  immediately  available. 
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TANKAGE 

Tankage  is  composed  entirely  of  animal  matter.  It  is  the 
refuse  from  slaughter  houses  and  consists  of  meat,  bone,  etc. 
(from  which  the  fat  has  been  extracted),  and  more  or  less 
dried  blood. 

A  great  many  tankages  failed  to  reach  their  guarantees. 
Out  of  206  samples  analyzed  18  samples  were  below  the  guar- 
antee in  ammonia  and  phosphoric  acid,  92  samples  below  in 
ammonia  only,  and  8  samples  below  in  phosphoric  acid  only- 
showing  that  there  is  a  tendency  for  this  class  of  goods  to  run 
below  the  guarantee  in  ammonia. 

The  phosphoric  acid  in  tankage  is  slowly  available  as  it  is 
supplied  principally  by  ground  bone. 

The  ammonia  is  derived  principally  from  meat  and  blood. 
When  the  percentage  of  bone  is  large  the  phosphoric  acid  is 
high  and  the  ammonia  content  low  and  when  there  is  an  excess 
of  blood  and  meat  the  ammonia  is  high  and  the  phosphoric 
acid  low. 

There  were  a  few  samples  of  tankage  which  had  hair  present. 

All  tankages  are  analyzed  separately  and  given  immediate 
attention  on  their  receipt  at  this  laboratory,  as  settlement  be- 
tween the  seller  and  purchaser  is  frequently  made  on  the  result 
of  our  analyses. 

COTTON  SEED  MEAL. 

The  Inter-State  Cotton  Seed  Crushers'  Association  at  its 
meeting  at  Jamestown  May  21-23,  1907,  adopted  the  following 
as  a  standard  classification  for  cotton  seed  meal : 

Choice  Cotton  Seed  Meal  must  contain  by  analysis  8  per 
cent  Ammonia. 

Prime  Cotton  Seed  Meal  must  contain  by  analysis  7  1-2  per 
cent  Ammonia. 

Good  Cotton  Seed  Meal  must  contain  by  analysis  7  per 

cent  Ammonia. 

Off  Cotton  Seed  Meal:  any  Cotton  Seed  Meal  which  is 
deficient  in  texture,  color,  odor,  and  analysis. 

We  are  often  asked  to  explain  how  to  arrive  at  the  ammonia 
content  when  the  percentage  of  nitrogen  is  given,  and  vice  versa. 
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To  convert  Nitrogen  into  Ammonia  multiply  by  the  factor 
1.215  and  to  convert  Ammonia  into  Nitrogen  multiply  by  the 
factor  0.823. 

Example:  A  meal  contains  6.59  per  cent  nitrogen.  Its 
equivalent  in  Ammonia  is  8.00  per  cent,  since  6.59x1.215=8.00. 
A  meal  is  guaranteed  7.50  per  cent  Ammonia.  Its  equivalent  in 
Nitrogen  is  6.17  per  cent,  since  7.50x0.823=6.17. 

The  purchaser  should  demand  a  guarantee  and  buy  accord- 
ingly. Avoid  meal  that  has  a  great  deal  of  lint  and  hulls  present. 
The  color  of  a  meal  is  not  always  an  indication  of  its  Ammonia 
content,  as  some  of  the  lighter  colored  meals  carry  a  high  content 
of  hulls  and  adhering  lint. 

A  great  deal  of  cotton  seed  meal  was  used  this  past  season 
for  fertilizing  purposes.  864  samples  were  examined  and  230 
samples  fell  below  their  guarantees.  Last  season  328  meals 
were  analyzed,  showing  an  increase  of  536  shipments  for  this 
year.  - 

MARKET  VALUE  OF  FERTILIZER  INGREDIENTS. 
The  quotations  cited  in  the  following  table  are  on  the  prin 
cipal  raw  materials  used  in  the  manufacture  of  commercial 


fertilizers.   These  quotations  are  f .  o.  b.  New  Orleans : 

Acid  Phosphate,  14  per  cent  available.  . .  .$14.50  per  2,000  lbs. 

Tennessee  Phosphate  Rock,  75  per  cent  bone 

phosphate  of  lime   7.53   "      "  " 

German  Kainit,  12  per  cent  Potash   8.25    "       "  " 

Muriate  of  Potash    39.00  " 

Sulphate  of  Potash    42.50  " 

Nitrate  of  Soda   49.00   "      "  " 

Sulphate  of  Ammonia  .".   63.00   "  " 

Raw  Bone  Meal   26.00  " 

Cotton  Seed  Meal   25.00   "      "  " 


P.yrites,  131/2  to  14  cents  per  unit  of  sulphur. 

Dried  Blood,  $3.00  to  $3.15  per  unit  of  ammonia. 

Tankage,  $3.00  per  unit  of  ammonia;  10  cents  per  unit  of 
bone  phosphate  of  lime. 

The  prices  quoted  on  tankage  are  those  given  by  Swift  & 
Co.  Other  manufacturers  were  consulted,  but  no  satisfactory 
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information  was  received.  The  valuations  given  on  tankage  in 
this  bulletin  are  figured  on  this  company's  quotations  f .  o.  b.  New 
Orleans.  The  values  on  cotton  seed  meal  were  taken  from  the 
ruling  prices  for  the  year.  All  other  values  were  obtained  from 
the  Standard  Guano  &  Chemical  Company  of  New  Orleans,  La. 

VALUATION  OF  FERTILIZERS. 

From  the  above  quotations  we  arrive  at  the  following  trade 
values  which  are  employed  in  calculating  the  comparative  prices 
per  ton  as  given  in  this  bulletin. 

In  tankage  the  phosphoric  acid  is  valued  af  21.8  cents  per 
unit  and  the  ammonia  at  $3.00  per  unit. 

The  phosphoric  acid  in  bone  meal  is  valued  at  80  cents  per 
unit  and  the  nitrogen  at  $3.40  per  unit. 

Cotton  seed  meals  are  valued  by  multiplying  the  nitrogen 
content  by  $3.20,  which  is  taken  as  the  unit  value  for  nitrogen; 
$3.40  is  added  to  this  result  to  cover  the  value  of  the  phosphoric 
acid  and  potash  present  in  cotton  seed  meal. 

In  all  other  fertilizers  the  following  values  are  used : 

Available  phosphoric  acid   $1.00  per  unit 

Potash   

Nitrogen    ^-'^^ 

A  unit  is  equal  to  20  pounds,  or  one  per  cent  of  a  ton. 
A  fertilizer  guaranteed  10  per  cent  available  phosphoric 
acid,  1.50  per  cent  potash  and  2.47  per  cent  nitrogen  is  worth; 
according  to  these  values,  $19.10  per  ton,  since: 
10  00  per  cent  available  phosphoric  acid  at  $1.00  per 

unit  equals   $10-00 

1.50  per  cent  potash  at  $0.80  per  unit  equals   1.20 

2.47  per  cent  nitrogen  at  $3.20  per  unit  equals.  .   7.90 

Ton  value  $19.10 

The  prices  given  in  this  bulletin  represent  the  wholesale  cost 
of  fertilizers,  and  they  are  given  so  as  to  enable  the  purchaser 
to  arrive  at  some  conclusion  concerning  the  value  of  his  fer- 
tilizer. The  freight,  cost  of  inspection,  cost  of  mixing,  cost  of 
sacks,  storage,  dealer's  profit,  and  manufacturer's  profit  are  not 
considered. 
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Analyses  and  Approximate  Kelative  Valuation  of  Fertilizers 

Louisiana  State  University  and  A. 


NAME  OF  BRAND 

NITROGEN 
in  pounds 

TOTAL  PHOS- 
PHORIC ACID 
in  pounds 

S3 
3 
O 

a 
< 

Value  at  16c 
per  pound 

a 

3 

o 

Q 
< 

o 

B  ^ 

>& 

$6!  44 
.36 

.90 
.31 

High  Grade  C.  S.  Meal  

7.48 
6.58 
5.53 

$1.20 
1.05 
.88 

9.39 
6.00 
4.57 
2.50 
10.00 
13.00 
20.00 
16.00 

1.50 
.96 
.73 
.40 
1.60 
2.08 
3.20 
2.56 

9.68 
8.00 

20.00 
7.00 

Dried  Blood   
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Made  at  the  Chemical  Laboratory  of  Experiment  Stations  of  the 
&  M.  College,  Baton  Rouge,  La. 


AVAILABLE 
PHOSPHORIC  ACID 
in  pounds 

POTASH 
in  pounds 

TOTAL  VALUE 
Per 

a 

O 

O 

OJ  o 

13  p. 

o 

B 

a 

o 

"3  ^ 
>K 

Am 

>% 

c; 

o 

o 

16.00 

$0.80 

80 

$16.00 

14.00 

.70 

70 

14.00 

1. 

20 

24 .00 

1. 

05 

21.00 

88 

17.60 

49 

9.86 

1. 

94 

38.80 

1. 

32 

26.40 

.40 

1. 

13 

22.60 

1. 

30 

26.00 

1. 

91 

38.20 

2. 

08 

41.60 

3. 

20  . 

64.00 

2. 

56 

51  .20 

50 '.66 

2!66 

2. 

00 

40.00 

50.00 

2.00 

2. 

00 

<!0.00 
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FILLERS. 

A  filler  is  any  substance  in  a  fertilizer  besides  the  nitrogen, 
phosphoric  acid,  or  potash.  In  the  general  meaning  of  the  term, 
a  filler  is  spoken  of  as  something  added  to  a  fertilizer  to  make 
weight. 

The  principal  substances  used  for  fillers  are  gypsum,  sand, 
marl,  pyrites  cinders,  powdered  cinders,  etc.  The  following 
example  will  illustrate  an  instance  w^here  the  manufacturer  would 
use  a  filler. 

Suppose  a  manufacturer  wants  to  make  a  fertilizer  guar- 
anteed to  contain  8  per  cent  available  phosphoric  acid,  1.65  per 
cent  nitrogen,  which  is  equivalent  to  2  per  cent' ammonia,  and  2 
per  cent  potash.  He  has  on  hand  acid  phosphate  containing  14 
per  cent  available  phosphoric  acid,  nitrate  of  soda  containing 
15.50  per  cent  nitrogen,  and  muriate  of  potash  containing  50  per 
cent  potash.  Since  8  per  cent  available  phosphoric  acid  is  equal 
to  8  pounds  of  phosphoric  acid  to  every  100  pounds  of  fer- 
tilizer, in  2000  pounds  he  has  8x20  or  (160)  pounds  of  available 
phosphoric  acid.  In  the  same  way  he  finds  that  he  must  have 
33  pounds  of  nitrogen  and  40  pounds  of  potash.  By  the  follow- 
ing proportion  the  manufacturer  finds  the  number  of  pounds  of 
acid  phosphate,  nitrate  of  soda,  and  muriate  of  potash  he  will 
have  to  use  to  make  8-2-2  fertilizer : 

14  :100  :  :160  :number  of  pounds  of  acid  phosphate  required. 
15  1-2  :100  :  :33  mumber  of  pounds  of  nitrate  of  soda  required. 

50 :100  :  :40  mumber  of  pounds  of  muriate  of  potash  required. 
That  is, 

1,143  pounds  of  acid  phosphate  containing  14  per  cent 
available  phosphoric  acid, 
213  pounds  of  nitrate  of  soda  containing  15.5  per  cent 
nitrogen 

80  pounds  of  muriate  of  potash  containing  50  per 
cent  potash, 


Total,  ..1,436  pounds. 

The  manufacturer  must  add  564  pounds  of  filler,  in  the  form 
of  cinders  or  whatever  he  has  on  hand,  to  make  2,000  pounds 
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and  meet  the  guarantee  of  8-2-2.    The  manufacturer  generally 
adds  a  slight  excess  of  each  of  these  fertilizing  ingredients  in 
-  making  his  goods,  to  make  sure  that  his  goods  will  reach  the 
guarantee. 

In  many  of  the  fertilizers  sold  in  Louisiana  there  are  no 
make-weight  substances  added.  These  fertilizers  are  composited 
from  mixtures  of  Kainit,  Cotton  Seed  Meal,  Acid  Phosphate, 
Tankage,  Bone  Meal,  etc.  The  following  example  will  illustrate 
this  point. 

As  in  the  case  above,  a  manufacturer  wishes  to  make  a 
fertilizer  containing  8  per  cent  available  phosphoric  acid,  1.65 
per  cent  nitrogen,  equivalent  to  2  per  cent  ammonia,  and  2  per 
cent  potash.   He  has  on  hand  acid  phosphate  containing  14.5  per 
cent  available  phosphoric  acid,  cotton  seed  meal  containing  6.2 
per  cent  nitrogen,  1.5  per  cent  potash  and  2.5  per  cent  phos- 
phoric acid  and  kainit  containing  12  per  cent  potash.  He  figures : 
550  pounds  of  cotton  seed  meal* 
340  pounds  of  kainit 
1,110  pounds  of  acid  phosphate 


Total,  2,000  pounds. 

In  this  mixture  there  are  no  filler  substances  added. 

*The  cotton  seed  meal  furnishes  13  pounds  of  phosphoric 
acid  and  8  pounds  of  potash, 

PARIS  GREEN. 

Paris  Green  is  composed  of  arsenious  oxide,  copper  oxide, 
ana  acetic  acid,  combined  in  the  form  of  copper  aceto-arsenite. 
Theoretically,  the  composition  of  Paris  Green  is  as  follows: 

Arsenious  oxide   58. 65  per  cent 

Copper  oxide   31.29 

Acetic  acid  10-06 

The  Paris  Green  put  on  the  market  is  not  chemically  pure 
and  impurities  such  as  sodium  sulphate,  sand,  and  uncombined 
arsenious  oxide  are  generally  present  in  small  amounts.  Barium 
sulphate  and  calcium  carbonate  are  sometimes  used  as  adul- 
terants. 
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Sometimes  Paris  Green  scorches  or  scalds  the  foliage.  This 
scorching  is  due  to  the  presence  of  free  or  uncombined  arsenious 
oxide,  which  is  uncombined  with  the  copper.  When  Paris  Green 
is  poorly  manufactured  the  rain  and  the  dew  are  apt  to  decom- 
pose it  rapidly  and  arsenious  oxide  is  set  free,  causing  scorch- 
ing. Of  course,  the  rain  and  the  dew  decompose  pure  Paris 
Green,  but  not  enough  to  cause  serious  results. 

When  Paris  Green  is  used  for  spraying  purposes  it  is  good 
practice  to  add  lime  because  lime  neutralizes  any  free  arsenious 
oxide  that  may  be  present,  and  thus  prevents  scorcliing  to  a  cer- 
tain extent. 

The  arsenious  oxide  in  pure  Paris  Green  should  be  com- 
bined with  the  copper.  Good  Paris  Green  should  be  finely  ground 
to  allow  of  an  even  distribution,  and  it  should  not  contain  over 
4  per  cent  of  uncombined  arsenious  oxide. 

The  past  season  214  samples  of  Paris  Green' were  analyzed 
and  all  of  them  ran  above  the  guarantee  of  50  per  cent  arsenious 
oxide  as  required  by  our  law.  These  samples  varied  in  arsenious 
oxide  from  52.43  per  cent  to  58.08  per  cent,  and  they  averaged 
57.17  per  cent. 
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COMPLETE 


Manufacturer  or  Jobber  and  Brand 


a 

a 

«-!  -1-= 
O 

li 


Arcadia  Cotton  Oil  Mill  &  Manufactu'-ing  Co. 
Arcadia,  La., 

Cotton  Fertilizer   


1505 
1751 
2186 


Average 


Corn  Fertilizer     1633 

2187 


Average 


Arkansas   Fei'tiiizer  Co., 
Little  Rock,  Ark. 

White  Diamond  Ammoniated  Bone  Superphos- 
phate   


White  Diamond  20th  Century  Fertilizer. 


Average 


10 


1753 


1752 
1596 


Caddo  Fertilizer  Co., 
Shreveport,  La. 

Caddo  Cotton  .  .  , 


1348 
1444 
1492 
1988 
1838 
1232 
1584 
1693 


10 
2 

15 


Average  .  . . 
Caddo  Corn 


1898  I  25 
2054  I  7 
2191  I  2 

 1  

I  85 


I  1263 
I  1506 
I  1837 
]  1946 
2055 
1342 
1443 


Average 


23 


7.45 
6.98 
4.19 

6.21 


4.90 
5.48 
5.33 
5.25 
4.50 
5.63 

4.92 
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FERTILIZERS. 


PHOSPHORIC  ACID 


P3 


Available 


Nitrog-en 


4.35|0.55 
1.66 
1.36 


4.22 
2.54 


,70 


3.54 
1.77 


2.66 


1.19 

0.48 
0.81 


10.80 
15.08 
11.75 


12.54 

10.45 
9.23 


0.65 


9.84 


10.25 
13.42 
10.39 


11.35 

9.97 
8.42 


9.20 


10.00 
10.00 


POTASH 


Comparative 
Value  Per 
Ton 


2.01, 
1.75 


10.00  1. 


10.00 

8.00 
8.00 


8.00 


3.62|4.00|  13.951    9.95|  9.50 


1.75 
1.75 
1.75 


1.71 

3.18 
2.38 


2.78 


7.0710.331  14.50]  14.171  9.50 
4.96|4.32| '14.13|     9.81]  9.50 

6.0212.331  14.32']  11.99]  9.50 


2.36|1.72| 

10.18] 

8. 

46 

3.6510.401 

9.88] 

9.48 

3.20; 

0.55 

9.151 

8. 

601 

2.4811.25 

10.68 

9. 

43 

2.87 

0.76 

10.18 

9. 

42 

2.77 

0.90 

9.95 

9. 

05 

3.64 

1.21 

11.03 

9 

82 

3.86 

0.72 

10.93 

10 

21 

2.98 

1.25 

11.68 

10 

43 

3.34 

1.16 

11.48 

I  10 

32 

3.56 

0.80 

8.55 

7 

75 

3.16 

0.97 

10.33 

9 

.36 

3.45 

0.55],  7.35 

6 

.80 

4.40 

0.33 

9.63 

9 

30 

3.19 

0.96 

9.63 

8 

.67 

2.85 

0.80 

8.98 

8 

.18 

3.26 

0.74 

9.25 

8 

.51 

3.85 

0.80 

9.15 

8 

.35 

4.03 

0.47 

10.13 

9 

.66 

3.58 

0.66 

9.16 

8.50 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


2.44 
2.12 
1.68 


1.7512.08  1.14 


1.62 
0.20 
1.61 


3.00 
3.00 


3.86|1.55 
2.89  2.37 


3.00 


1.36  1.65 


3.38  1.96 


0.50 
0.50 
0.50 


0.50 

1.00 
1.00 


$17.73]  $16.00 


1.65  2.08 


2.96  2.04 


2.4411.65 
1.5311. 6511. 8612.21 


1.00 


,65 


2.16]2.05 
2.79]2.05 

2.26:2.05 


2.20 
2.08 
2.14 
2.01 
1.91 


2.4112.13 


2.62 


2.75 


2.10 
1.73 

1.65 


2.00 

2.00 
2.00 


$19.66 


$15.97 


$18.40 


$16.38 


2.00 


2.66 
2.53 
2.60 


8.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 


2.05 
2.05 
2.05 

2.05j2.44 
2.05]2.32 
1.82]2.05]2.21 
1.6512.0512.00 
2.50|2.05|3.04 


1.98 
1.28 
1.66 
1.57 
1.00 
1.10 
1.10 
1.18 


$20.06 


$16.33 


00  . 

ooj. 

00|. 
00], 
001 . 
00. 
00|, 
00] 

oo| 

00] 
00] 


2.1412.0512.60|1.49]  1.00    $17.40  $15.36 


3.38  2.90  4.10 


.00 


2.93 
2.95 
3.01 
3.16 
2.80 
2.13 


2.90|3.56 
2.9013.58 
2.90)3.66 
2.9013.84 
2.9013.40 
2.9OI2.59 


1.98 

1.62| 

1.16] 

1.42] 

1.14] 

1.951 

1.65] 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


2.91|2.90]3.53ll.56|  1.00 


$19.06  $16.08 
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COMPLETE 


Manufacturer  or  Jobber  and  Brand 


-  o 
Bo 


J-;  >■  ^ 


Caddo  Fertilizer  Co. — Continued 
Caddo  Special   

Average   

Star  


1797 
1979 


1510 
I  1692 
1849 
1896  I 
2114 
2184 


Average   

Caddo  Vegetable 


Average 


17 


1798  I  2 

1996  I  2 

I 

1  4 


5.65 
4.80 


5.23 

6.78 
7.95 
8.58 
7.63 
7.45 
I  4.65 


7.17 


5.50 
5.83 


5.67 


Capital  Fertilizer  and  Manufacturing  Co., 
Jackson,  Miss. 

Cotton  Elevator   


Average  . 
Nonpariel 


Average 


Red  Star 


Average 


1590 

3 

5 

63 

1963 

2  1 

6 

.73 

5 

6 

18 

1458 

2  1 

7 

23 

1519 

4 

6 

40 

1344 

2 

5 

20 

1673 

9 

7 

20 

1945 

4 

7 

95 

- 

21  1 

6 

80 

1504 

3  I 

7. 

00 

1766 

4  1 

6 

80 

2110 

1  1 

6 

35 

1947 

2  1 

7 

90 

10  1 

7. 

01 

Louisiana  Bulletin  No.  97. 
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FERTILIZERS. 


PHOSPHORIC  ACID 


P? 


2.43 
1.74 

2.09 

4.57 
4.32 
3.22 
3.35 
4.17 
3.08 

3.79 

3.07 
2.59 

2.83 


Available 


8.83 
7.45 


0.83 

0.75 
0.98 
1.90 
1.27 
1.06 
0.90 


3.20 
2.51 


1.14 


0.81 
0.88 


0.85 


0.37 
1.21 


8.14 

12.10 
13.25 
13.70 
12.25 
12.68 
8.63 


8.08 
6.54 


7.31 

11.35 
12.27 
11.80 
10.98 
11.62 
7.73 


12.10 


9.38 
9.30 


10.96 


6.00 
6.00 


6.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


Nitrogen 


2.53 
1.95 


2.24 

1.65 
1. 

65 
1.46 
1.32 


10.00 


9.34 


9.20 
10.45 


86|0.79 

.1710.001 
.25  0.33| 
.7610. 82| 
.46i0.92| 
.0811.221 


9.83 

10.40 
9.98 
9.78 
11.58 
11.25 


8.57|  8.00 
8.421  8.00 


8.50  8.00 


8.831 
9.24 


8.00 
8.00 


9.04  8.00 


10.401 
9.65| 
8.961 
10.661 
10.031 


8.00 
8.00 
8.00 
8.00 
8.00 


POTASH 


2.50 
2.50 


3.07 
2.37 


2.50 

1.65 
1.65 
1.65 
1.65 
1.65 
1.65 


2.72 


3.30 
3.03 


3.17 


1.65 

3.30 
3.30 


3.30 


Comparative 
Value  Per 
Ton 


5.16  7.00 


4.94 


5.05 


2.00  1.84 


2.05 
2.01 
2.00 
1.77 
1.60 


1.91 

4.01 
3.68 


3.85 


1.76 
1.50 
0.90 
1.92 
2.35 


7.00 


7.00 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.71 


4.80 
4.58 


1.50 

4.00 
4.00 


4.1 


1.97  1.6512.3913.07 
1.95  1.65  2.3711.50 


3.14|0.66|  10.60]    9.94]  8.00 


3.7010.20| 
4.0110.871 
2.09|0.61| 
1.5610.42 


I 

10.90| 
11.681 
9.05| 
9.881 


I 

10.70| 
10.81 
8.44 
9.46| 


8.00 
8.00 
8.00 
8.00 


2.84  0.53]  10.: 


9.85!  8.00 


1.96 

1.65 
1.83 
1.38 
2.17 
1.56 


1.65|2 

I 

1.6512 


38|2.29 

I 

00|2.42 


1.65|2.22|2.32 
1.65ll.68|3.34 


,6311.54 
.8912.00 


4.00 


$18.52 


$17.35 


$19.60 


$16.48 


$22.39 


2.00 
2.00 


2.00 

2.00 
2.00 
2.00 
2.00 
2.00 


$21.76 


$17.14]  $14.88 


1.72  1.6512.0812.32 

I        I  I 


1.79 


1.6512.00  2.51 
1 .6512.0312.00 
1.65|2. 7212.75 


1.65  1.93 


1.65  2.17 


2.44 


2.00 

2.00 
2.00 
2.00 
2.00 


2.43|  2.00 


$17.30l  $14.88. 


$17,521  $14.88 


18 


Louisiana  Bulletin  No.  97. 


COMPLETE 


Manufacturer  or  Jobber  and  Brand 


0-53 
u  o 
a>  p. 

11 

!2i 


Clinton  Cotton  Oil  Co. 
Clinton,  La. 

Cotton  Fertilizer  . 


1457 
1520 
1683 
1987 
2156 
2188 
1907 


6.00 
6.60 
6.83 
j  6.93 
I  6.05 
I  7.85 
I  7.43 


Average 


I    26  (6.74 


Stanley  &  Gore's  Choice  Fertilizer  |  2102 


The  Coe-Mortimer  Co., 
Charleston,  S.  C. 

Peruvian  Guano,  Ex-Condor  No.  2  Lobas, 


Peruvian  Guano,  Ex- Condor  No.  2  Chinca. 


I  1468 
1  1469 


6.98 


3.00 
3.75 


Federal  Chemical  Co., 
Nashville,  Tenn. 

Daybreak  Fertilizer 


2104 


Gulfport  Cotton  Oil  Fertilizer  &  Mfg.  Co., 
Gulfport,  Miss. 

Standard  Primo  Cotton  Seed  Meal  Compound. 


1441  I 

1518 

1964 

1991 

2177 

1723 


Average 


2 
6 
7 
1 
1 
2 

19 


7.45 


7.C3 
6.58 
8.30 
5.75 
6.70 
5.90 

6.81 
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FERTILIZERS. 


PHOSPHORIC  ACID 


P3 


B  ^ 
op 


3.39j0. 
2.2l|o, 
2.3610 
2.87  1 
2.28!o 
2.13|1 

i.iolo 

2.3310 
I 

2.5811 


Available 


Nitrogen 


81 

721 
76] 


10.20! 
9.531 
9.951 


15|  10.95] 


9.20] 
11.05| 
9.08| 
 1- 


39 
81 
,191 
.80| 
,33| 
.48! 
,53l 


8.00  |2.16 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


POTASH 


Comparative 
Value  Per 
Ton 


2.00 
1.76 
1.65 
il.65 


1.65|2.63|2.00 
1 .65!2.43|2.00 
1.6512.1412.00 


1.65|2.00 
1.65  2.00 
1.9311.6512.35 
1.5411. 6511. 89 


92!     9.991  9.081 


8.00  !1. 8111. 65|2. 21  2.141  2.001  $16.58  $14.88 


,27|  10.83 


9.79110.161  22.95 

1.451  10.431     8.981  9.00 


5.23 


561    8.00  11. 72|1. 65  2.09 


12.791  15.00 


2.4911.81 


11.75 


9.941  8.00 


2.8910.631  11.15 
2.8210.651  10.05 
2.1710.911  11.38 
2.33|1.10|  9.18 
2.58j0.47|  9.75 
2.08!1.00|  8.98 


10.52 
9.40 

10.47 
8.08 
9.28| 
7.981 


2.34 
2.00 
2.60 
2. 02  I 


2.00 

2.00i 
2.001 
2.001 
2.00| 
2.00| 
2.001 


2.74  2.00 


$17.25 


$14.88 


3.1413.2813.8112.87 
7.18  7.7718.7312.74 


1.92|1.65  2.33 


1.66  1 


1.75 


3.26 


2.75 
2.00 


$25.14]  $27.70 
$34.15  $35.46 


2.00 


2.02  2.36 


00  11.6811 . 
00  ]2.1111.65]2 
00  |1. 8611. 65)2 
00  11.6511 .6512 


1212. 
0412. 
55]2. 
.2612, 
.00  2, 


$18,691  $14.88 
I 


2.00 

2.00] 
2.001 
2.00] 
2.00| 
2.001 


2.48]0.79]  10.081  9.26] 


9  00  1.79]1.65|2.17!2.311  2.001  $16.84 
'     I        I        I        I        I  I 


$15.88 
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COMPLETE 


1 

imber 

"S 

a 

Phosphoric  Acid 
Water  soluble 
Found  1o 

% 

Nnmber  oi 
composi  t 

Statioi 

1452 

2 

7.60 

1760 

2 

8.1& 

1977 

1 

1 

10.25 

- 

5 

8.68 

1968 

2 

7.88 

2132 

1 

8.88 



3 

8.3& 

1438 

2 

6.70 

1756 

4 

8.63 

1513 

8 

6.78 

1920 

9 

7.70 

2131 

1 

9.15 

24 

7.79 

1762 

2 

6.05 

1096 

11 

8.55 

1228 

1  3 

8.40 

1347 

7 

7.35 

1403 

1  11 

7  40 

1508 

10 

8.10 

1731 

12 

8.25 

1865 

2 

7.53 

2058 

2 

7.83 

2193 

3 

8.20 

1149 

3 

7.85 

1  1843 

4 

1  

8.58 

68 

8.01 

1761 

2 

6.73 

1074 

1-  ' 

6.40 

4 

6.57 

Manufacturer  or  Jobber  and  Brand 


Gulfport  Cotton  Oil  Fertilizer  &  Mfg.  Co. — Cent. 


Average 


Primo  Standard  Cotton  and  Corn  Guano, 


Average 


Average   

Primo  High  Grade  Vegetable  Grower. 


Hazlehurst  Oil  Mill  and  Fertilizer  Co., 
Hazlehurst,  Miss. 

Imperial   


Average   

Imperial  "Vegetable  Grower 

Average   
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FERTILIZERS. 


PHOSPHORIC  ACID 


Available 

■d 

Reverted 
Found  ^ 

Insoluble 
Found  <f> 

Total  Four 

■d 

0 

S 

o 

Guarant'd 

Nitrogen 


POTASH 

-a 

0 

0 

o 

3 

Comparative 
Value  Per 
Ton 


3.46|0.22|  10.191  9.97! 


6.50  1 2. 97 '2. 00 1 3 

!     f  I 


10!3.00|  3.00| 

8911.321  3.00| 

00 '2. 16'  S.Oo'l  $21,201  $15.30 

I    I  I  i  
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COMPLETE 


CO 

1 

Manufacturer  or  Jobber  and  Brand 

n  Number 

er  of  samp 
posited 

ihoric  Aci( 
er  soluble 
Id  <h 

o 

•s  a 

w  cS  ^ 

a  o 

m 

Oh 

Homer  Cotton  Oil  Co., 

Homer> 

1594 

6 

7.48 

1687 

4 

8.23 

1974 

1 

9.38 

o .  oo 

Jackson  Fertilizer  Co., 

Jackson,  Miss. 

1631 

1 

6,15 

1450 

2 

5.23 

1958 

2 

6.00 

4 

5.62 

1632 

1 

6.65 

1224 

1 

7.80 

1980 

1 

8.30 

3 

7.58 

1360 

5 

7 . 68 

1449 

7  33 

X  (  o  o 

5 

8.(0 

2027 

1 

8.55 

2105 

2 

8.05 

2190 

1 

7.98 

1634 

5 

8.15 

1841 

4 

8.80 

1206 

2 

5.35 

2133 

1 

6.58 

28 

7.72 

Meridian  Fertilizer  Factory, 

Meridian,  Miss. 

1635 

3 

8.55 

1975 

3 

7.08 

6 

7.82 
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FERTILIZERS. 


PHOSPHORIC  ACID 


5fa 


O  o 


Available 


3.9210.30 
4.30 
2.80 


,67 


0.65 
1.15 


11.70 
13.18 
13.33 


11.40 
12.53 
12.18 


0.70 


3.96'3.27 


1.97 
2.12 

2.05 


12.74 


13.: 


12.04 


0.73  7.93 
0.88!  9.00 

0.811  8.47 


4.48|3.82|  14.95 
4.94jl.46|  14.20 
5.13i2.07i  15.50 


4.85[2.45 

I 

3.2011.42 
3.40|1.42 
2.1711.76 


2.83 
2.01 
2.87 
4.42 
3.24 
6.00 
3.58 


3.37 


10.11 


7.20 
8.12 


7.66 

11.13 
12.74 
13.43 


1.30 

0.99! 
1.00 
1.36 
1.16| 
1.30i 
1.79 


14.88 

12.30 
12.15 
12.68 
12.68| 
11.051 
11.85 
13.93 
13.20 
12.65 
11.95 


1.35]  12.44 
1 


12.43 

10.88 
9.73 
10.92 
11.38 
10.06 
10.85 
12.57 
12.04 
11.35 
10.16 


10.00 
10.00 
10.00 

10.00 


Niti'ogen 


2.59 
2.51 
1.96 


1.75 
1.75 
1.75 


3.14 
3.05 
2.38 


POTASH 


1.03 
0.58 
0.50 


Comparative 
Value  Per 
Ton 


0.50 
0.50 
0.50 


9.50 


6.00 
6.00 


6.00 

9.50 
9.50 
9.50 


10.99 


9.50 

9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 


9.50 


3.13!0.42!  12.10!  11.68! 
2.65!2.42|  12.15!  9.731 

. — ! — I  !  !■ 

2.89!1.42!  12.13|  10.71! 

I        f  I  I 


1.84 


30 
3.17 


3.24 


1.65 


3.00 
3.00 


3.00 


1.83!1.65 


1.53 


1.83 


1. 
1.65 


2.23 


4.01 
3.86 


3.94 

2.22 
1.80 
1.57 


1.6511.86 


1.6512 
1.6512 
1.65 
1.65 
1.65 
1.65 
5711.65 
58|1.65 
1.58|l.65 


1.50!1.65  1.82 


1.6411.65 

I 


23 
14 
2.00 
2.01 
2.00 


00 
91 
92  1 


2.16 


4.41 
4.04 


4.23 

1.58 
1.62 
1.74 


1.50 


4.00 
4.00 


4.00 

1.50 
1.50 
1.50 


1.65|  1.50 

! 

1.911 
2.241 
1.841 
1 
3 
2 
2 


,98| 
,15| 

111 
lOj 


92 


2.00 


9.50  1.8111.65  2.20  1.70|  1.50 

9.50  2.06|1.65  2.50  1.541  1.50 

I  ' 

9.50  !l. 9411 .6512.3511.62!  1.50! 

!      I      I      I      I  I 


,25! 
,45 


1.80 
1.80 
1.80 
1.80! 
1.80 
1.801 
1.80! 
1.80! 
1.80! 
1.801 


Found 

Guarant'd 

 . 



$20.12 

$16.00 

$17.73 

$15.98 

$21.41 

$18.80 

$18.65 

1  $15.98 

 1  

2.20!  1.80 
I 


$18.00 


$16.22 


$18.21]  $15.98 
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COMPLETE 


I 

a 

a 

a 

«^ 

Acid 
luble 

Manufacturer  or  Jobber  and  Brand 

^  M 

%*  o 

4)  p. 

O  ^rrt 

o 

a  o 

s  « 

Meridian  Fertilizer  Factory. — Continued. 

1313 

2 

7.88 

1512 

25 

6 .83 

1672 

28 

7.83 

1805 

7 

7.93 

1908 

3 

8.00 

65 



7.69 

1361 

2 

8.45 

2025 

7.85 

2108 

1 





4 

7.95 

2107 

1 

6  43 

Minden  Cotton  Oil  &  Ice  Co., 

Minden,  La. 

1345 

8 . 73 

1688 

9.63 

1904 

1  ? 

9.50 

2130 

1 

8  20 
—  ■ 

19 

9.02 

The  Mississippi  Fertilizer  Co., 

Jackson,  Miss. 

\  . 

1  1223 

9.35 

I  1749 

I  ' 

9.70 

I  2 

9.53 

I 
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FERTILIZERS. 


PHOSPHORIC  ACID 


>  !3 
<D  O 


C3 


1.98 

1.12 

10.98 

9.86 

3.67 

1.20 

11.70 

10.50 

3.44 

1.31 

12.58 

11.27 

2.63 

1.69 

12.25 

10.56 

4.05 

1.05 

13.10 

12.05 

3.15 

1.27 

12.12 

1  10.85 

Available 


9.50 
9.50 
9.50 
9.50 
9.50 


Nitrog-en 


9.50 


2.42  1.061  11. 
4.20 
2.60 


0.43  12.48 
1.32  11.47 


10.87]  9.50 
12.051  9.50 
10.15]  9.50 


1.90 
1.73 
1.74 
1.86 

1.53 


1.75 


2.37 
1.91 
1.80 


.65 
1.65 
1.65 
1.65 
1.65 


3. 0710. 94|  11.961  11.02!    9.50  |2. 03 


2.96|0.76j  10.15 


2.90 
3.00 
3. 
3. 


1.00 
1.30 
19  1.31 
86  1.37 


,24 


1.25 


9.39|    6.00  |2. 97 
1  I 


1.65 


1.65 
1.65 
1.65 


2.30 
2.10 
2.12 
2.26 
1.86 


2.13 


2.87 
2.32 
2.18 


 1- 

1.6512.46 


POTASH 


1.97 
1.82 
1.89 
1.64 
1.96 


1.86 


1.50 
1.50 
1.50 
1.50 
1.50 


1.50 


Comparative 
Value  Per 
Ton 


2.50 


12.631 
13.93 
14.00 
13.43 


13.50 


11.63!  10.00 

12.63!  10.00 

12.69  10.00 

12.06  10.00 


12 


25!  10.00 

I 
I 


1.75!  12.831  11.08  9.50 


1.73 

3.42  0.68!  13.80]  13.12 


2.5811.22!  13.32]  12.10 
I  I 


9.50 


2.01  1.75 
2.09  1 .75 
1.67!1.75 
1.6111.75 


.60 


1.70 

1.50 

2.02 

1  50 

2.56 

1.50 

2.09 

1.50 

4.12 

5.00 

2.44 
2.54 
2.03 
1.96 


1.85]1.75!2.24 


1.67 
1.75 


1.65 
1.65 


0.81 
0.50 
0.50 
0.54 


0.59 


0.50 
0.50 
0.50 
0.501 


$17.94 


$19.19 


$15.98 


$15.98 
$22.19!  $18.00 


0.50   $18.64]  $16.00 


2.03  2.31 
2.12]2.72 


1.80 

1.80] 


9.50  |l.71]1.65|2. 0812. 52]  1.80|  $19,591  $16.22 


26 


Louisiana  Bulletin  No.  97. 


COMPLETE 


03 
dJ 

1 

a 
S 

Num^ 

Number  of  ss 
eomposited 

<  ^ 

Station 

New  Orleans  Acid  &  Fertilizer  Co., 

Gretna,  La. 

Ammoniated  Raw  Bone  Superphosphate  and 

1209 

6 

6.80 

1302 

3 

7.38 

1451 

2 

7.95 



1515 

8 

7.40 

1674 

9 

6.63 

1983 

1  1 

7.80 

1099 

3 

6.22. 

1178 

2 

6.43 

34 

7.08 

...                      .  . 

1075 

2 

6.83 

1154 

1 

6.60> 

1213 

11 

8.60 

1306 

9 

7.80 

1592 

5 

7.40 

- 

2101 

1 

7.15 

1792 

6 

7.53 

1097 

4 

6.90 

1491 

16 

7.60 

1695 

4 

6.33 

__  

59 

7.27  ■ 

1311 

! 

2 

7.65 

1  r  f\  A 

1594 

4 

8.75 

1852 

1 

8.38 

7 



8.26 

Gold  Dust   

1106 

1 

6.80 

1179 

6 

7.08 

1214 

7 

5.25 

13t)^ 

8 

7.43 

* 

1598 

5 

i  .  Uo 

1670 

14 

6.60 

1305 

7 

8.75 

1448 

3 

4.05 

1498 

16 

6.35 

1842 

4 

5.08 

1962 

2 

6.00 



73 

6.40 
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FERTILIZERS. 


3.4310.681 

2.58'|1.85j  12.08 

3.I5I1.45I  13.35 

2.5510.371  11.30 


2.76il.22| 

I  I 
3.25|1.10| 
2.30|0.72| 
4.82!l.26| 
2.1211. 40] 
1.9911. 081 
3.88I0.77| 
0.9810.771 
3.60|0.58j 
2.8810.701 
2.2010.851 
2.65'0.50l 


11.15 
10.10 
II.33I 
10.95| 
10.101 
11.25! 
10.50| 

8.23! 

9.93! 

8.13! 

9.131 


10.05| 
9.38! 

10.071 
9.55! 
9.021 

10.48! 
9.731 
7.651 
9.231 
7.281 
8.651 


9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 


1.501 
1.501 
1.50'i 
1.501 
1.50 
1.50 


2. 7910.881  10.071  9.19] 


1.76|1.65|2.14ll, 
8411. 6512. 23|l. 70 
6511 .6512. 0011.83! 
6711. 6512. 0311. 821 
88|1.65|2. 28  1.641 
8211 .6512.2511.84! 
5311. 6511. 8611. 561  1.50 
68|1. 6512. 0311. 74  1.50 
5811. 6511. 92|1. 671 
3611. 6512. 8712. 14! 
84|1.65|2.23ll.74j 

9.00  11.7811. 6512. 1711. 77!  ^  -^^l  $16.30|  $15.48 


1.50 
1.501 
1.501 


^8 
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COMPLETE 


Manufacturer  or  Jobber  and  Brand 


cc 

1 

Number 

of  samp] 
jsited 

Phosphoric  Acid- 
Water  soluble 
Found  'fo 

Station 

Number 
comp( 

1187 

4 

7.40 

1258 

1 

8.03 

1  OK  A 

1  A 

I  .  lU 

1678 

12 

6.65 

(  2021 

1 

5.85 

1104 

1 

6.78 

1207 

7.75 

1301 

10 

7.58 

1404 

6 

4.85 

1588 

3 

5.75 

1500 

14 

5.90 



69 

6.69 

1343 

3  1 

5.45 

1624 

1 

5.13 

1219 

2 

7.95 

1  1 

6  1 

6.18 

1  j 

1191  1 

1  1 

9.30 

1402  1 

6  ( 

9.20 

1503  1 

5  1 

8.30 

1  1906  I 

3  1 

7.28 

I  1141  I 

1  1 

8.90 

1  1222  1 

2  1 

8.63 

1253 

2  1 

7.88 

1300  1 

6  1 

7.28 

1357  I 

2  1 

8.95 

1729  1 

6  1 

8.88 

34  I 

8.46 

New  Orleans  Acid  &  Fertilizer  Co. — Continued. 
Goldsmith's  Improved  Mixture  


Average 


Vegetable  Grower 


Average 


Planters'  Fertilizer  &  Chemical  Co.,  , 
New  Orleans,  La. 

Planters'  Cotton  and  Corn  Fertilizer,  No.  1. 


Average 
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FERTILIZERS. 


PHOSPHORIC  ACID 


(yd 


Available 


0.23 
0.37 


15!1, 


3.02 
3.27 
3.17 
3.00 

3.27 


1.09 
3.18 
1.98 

2.08 


.85 
.76 
0.83 
0.70 


0.76 


0.96 
0.42 
1.07 


0.82 


10.63 
10.85 
11.48 
11.13 
9.83 
11.02 
12.28 
11.45 
8.88 
9.75 
9.60 


10.40 
10.48 
10.33 
10.11 
9.25 
10.52 
10.90 
10.60 
8.12 
8.92 
8.90 


Nitrofiren 


10.63  9.87 


7.50 
8.73 
11.00 


9.08 


1.14  1.56 
2.72  1.18 
2.92!0.73| 
3.32|1.35l 
1.83|0.79l 
2.69!1.18| 
2.55  1.22| 
2.2412.181 
2.61|1.74l 
3.10|1.50l 

2.51)1.34 1 


I 

6.54| 
8.31| 
9.931 


12.00 

13.101 

11. 95 1 

11.951 

11.52 

I2.50I 

11. 65 1 

11.701 

13.30 

13.48! 


10.441 
11.921 
11.22| 
10.601 
10.731 
11. 32 1 
10.43] 
9.521 
11.56| 
11.981 


12.321  10.97| 


9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 


POTASH 


1.90  1, 
1.65|1, 
1.7511, 
1.76|1 
1.8211, 
1.91|1 
1.8411 
1.5611 
1.50|l 
1.65|1 
1.65|1 


9.00  |1. 7311. 65 

I  I 


2.09 


1.81 
1.64 
1.61 
1.57 
1.50 
1.39 
1.37 
1.64 

i.7ii 

1.86| 
1.571 


Comparative 
Value  Per 
Ton 


1.50 
1.501 
1.50| 
1.501 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.611  1.501  $16, 


$15.48- 


6.00  12.4812.47  3.01|4.13 
6.00  |2.47|2.47|3.00 
6.00  11.9412.4712.36 


8.26]  6.00 

I 


2.2912.47|2.79 

I 


9.50  11.6611 
9.50  12.5411 
9.50  Il.67|1 
9.50  11.6511 
9.50  ll.65|1 
9.50  |1.59|1 
9.50  |1.56|1 
9.50  11.4811 
9.50  |1.36|1 
9.50  |1.55  1 


4.001 
4.44|  4.00! 
2.62!  4.00 


3.73!  4.00 


.65|2.01  1.631  1.50 

.65|3.07  2.0l|  1 .50 

,65!2.03  1.96!  1-50 

.6512.00  2.281  1-50 

.65|2.00  2.00!  1.50 

.65|1.93  1.66]  1.501 

.65  1.89  1.921  l-SOl 

.65|l.80  1.64|  1.501 

.65|1. 6512.181  1.50] 

,65|1.88  1.86|  1.501 


$18,571  $17. ia 


9.50  il.67!1.65|2. 03  1,91!  1.50    $17,841  $15.98^ 
I       I        I        I       I  I 
I       i       I  I 
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COMPLETE 


Manufacturer  or  Jobber  and  Brand 


Planters'  Fertilizer  and  Chemical  Co.— Continued. 


!-  O 

a  o 


Oh 


Average 


Average   

McCall's  Formula  

Planters'  Stubbs  Cotton  and  Corn. 


Average   

Planters'  Raw  Bone  Superphosphate, 


Average   

Planters'  Vegetable  Grower 


1098  ! 

7  1 

8.95 

1212 

2  1 

4.70 

1405 

A  1 

y .  uo 

1593 

y  1 

S  8^ 
o  .  oo 

1689 

Q 

8.95' 

1184 

t> 
£i 

1  .  <  u 

1312 

n 
it 

Q  ^8 

y .  00 

1517 

c 
0 

8 .93 

1835 

Q 
O 

2023 

1 

6.33 

43 

8.26 

1274 

1 

Q  SO 

1270 

1 

8  78 

9 

9 . 04 

1105 

1 

1 

t .  yu 

1221 

I  2 

7  8=; 

1  .  00 

1511 

I  n 
I 

7  rt^ 

1735 

o 

7  18 
(.15 

2024 

1  1 

6.88 

1146 

7.62 

1177 

1  3 

7.40 

1298 

1  3 

6.58 

1398 

1  3 

7  i^n 


!--  

1  28 

7.26 

1142 

1  1 

6.15 

1186 

1  4 

1  7.37 

1309 

1  2 

8.35 

1397 

8.10 

1509 

1  A 

6.53 

1092 

1  6 

i  9.05 

1229 

1  1 

1  8.55 

1257 

1  1 

I  8.20 

1696 

1  3 

7.25 

1726 

1  4 

1  6.67 

1961 

1  2 
1 

I  6.08 
I  

1  42 

7.48 

1625 

1 

1  1 

7.73 
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FERTILIZERS. 


phosphoric  acid 


P5 


o  o 


Available 


Nitvogen 


POTASH 


Comparative 
Value  Per 
Ton 


2.05 


1.53 


.27.10. 


1.59 
^.67 
■2.48 
3.24 
1.18 
1.06 
^.35 
3.90 


,31  0 
I 


1.26 
0.58 
0.72 
0.93 
0.82 
0.92 
1.32 
1.33 


2 

40 

1 

20 

12.551 

11 

35 

6 

53 

1 

27 

12.50 

11 

23 

2 

53 

1 

02 

12.581 

11 

56 

2 

82 

0 

90 

12.551 

11 

65 

3 

14 

0 

86 

12.95 

12 

09 

2 

27 

1 

08 

11.101 

10 

02 

0 

61 

1 

51 

11.50 

9 

99 

3 

18 

0 

52 

12.63| 

12 

11 

3 

.44 

1 

.34 

14.481 

13 

.14 

2 

.60 

0 

.52 

9.45| 

8 

.93 

2 

95 

1 

02 

 1- 

12.231 

11 

— 1 
21 

2.52 

1 

48 

I 

13.301 

11 

82 

1 

57 

1 

58 

11.931  10.35 

!  1 

9.50  |1. 
9.50  |1. 
9.50  |1. 
9.50  |1. 
9.50  11. 
9.50  [1. 
9.50  |l. 
9.50  [1. 
9.50  |1 
9.50  [2 


7511.6512 
7711. 65|2 
66|1.6512 
6811. 65|2 
69|1 .65|2 
7311.6512 
1011.6511 
49|1.65Il 
4111.6511 
0411. 65|2 


I 

I 

.1211.86 
.15|1.90 
.0212.04 
.04i2.56 
.0512.06 
.1011.67 
.3311.59 
.81[1.88 
.7111.54 
.48|2.52 


9.50  11.6311 .6511.9811.96 


12.621  11. 


9.50  II 
9.50  |1 

-I- 


52|1.65|1. 
2811. 6511. 


9.50  11.40 


9.00|    8.17|    5.00  |5. 85 


10.70| 
10.28 
10.38 
11.05 
9.62 
9.38 
10.25 
12.73 


,99[  10.55 


4.26 
3.06 
1.50 
2.93 
3.50 
1.26 
1.50 
2.32 
2.46 
1.78 
1.94 


2.41 
3.94 


98[ 
151 
0.85 
0.77 
0.97 
2.02 
0.98 
0.36 
0.42 
0.50 
0.41 


9.44] 
9.701 
9.66! 

10.12 
8.80 
8.46 
8.93 

11.40 


0.76 
0.56 


11.39 
10, 58 1 
10.701 
11.80| 
11.00 
12.331 
11.031 
10.881 
10.13 
8.95[ 
8.43 


9.56 

10.41 
10.431 
9.851 
11.03' 
10.03 
10.31 
10.05 
10.52 
9.71 
8.45 
8.02 


7.00  11, 
7.00  |1. 
7.00  |1, 
7.00  12. 
7.00  |1, 
7.00  |1. 
7.00  |1, 
7.00  II. 


1.6511 

I 

3.7114 


67  1.6512 


77|1.65|2 
00[1.65|2 
63|1.65|1 
58|1.65  1 
46|1.65|l 
27|1.65  1 


85|2.60 
55[2.08 

7012.34 
I 

67|1.16 
I 

0312.46 
01|2.72 
15|2.48 
4313.86 
98|2.52 
92  2.05 


2.04 
2.42 


7.00  |1. 6311. 65|1. 9812. 57 


9.50  |2, 
9.50  II, 
9.50  [2, 
9.50  II 
9.50  |1, 
9.50  |2 
9.50  |1 
9.50  [1 
9.50  jl, 
9.50  |2 
9.50  12 


47|1.65I3, 
7511.6512 
02  1.6512 


I  I 


00|1.74 
1212.54 


10.661  9.891  9.50  11.99 
12.23   11.67     7.00  2.67 


1.6512 
1.65  2 
1.65|2 
1.6512 
1.65|2 
1.65  2 
1.65|2 
1.6512 


1.64 
1.74 
1.78 
1.51 
1.22 
1.40 
1.32 
1.76 
1.70 


1.6512.41  1.67 

I  I 
2.50|3.2313.36 


1.501  $17.99|  $15.98 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.50 
3.50 


$17.44 
$27.82 


$15.58 
$17.27 


$16.83  $13.88 


$17.59 
$22.90 


$15.98 
$17.80 
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COMPLETE 


Manufacturer  or  Jobber  and  Brand 


Ruston  Oil  Mill  &  Fertilizer  Co., 
Rustorii  La. 


Corn  King 


Average 


Cotton  King 


ai 


1400 
2189 
1273 
1494 
I  1901 
j  2057 
1  2167 


1272 

2 

4.78 

2128 

1 

6.25 

1388 

2 

5.75 

5 

5.59 

Average 


Garden  King 


Standard  Guano  &  Chemical  Mfg.  Co., 
New  Orleans,  La. 


Blood,  Bone  and  Meat. 


1746 


68 


Average 


1093 

2 

6.93 

1211 

6 

7.88 

1307 

14 

7.18 

1401 

5 

6.48 

1493 

15 

7.60 

1599 

9 

8.16 

1684 

16 

8.25 

1803 

6 

8.00 


73 

7.55 
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FERTILIZERS. 


PHOSPHORIC  ACID 


t.  ^ 


fl 

s 

o 

oo 

o 

5 

Available 


4.47 
2.27 
4.23 

3.66 


0.751  10.00 
0.661  9.18 
0.27]  10.25 


0.56  9.81 


3.9510.50 
2.59|l.33 
3.27j0.50 


1.92 
2.50 
2.28 
2.34 

2.69 


2.87 


1.55 
1.15 
1.15 
0.71 


0.98 


11.20 
11.83 
11.20 
12.20 
11.95 
11.63 
8.30 


9.25 
8.52 
9.98 


9.25 


10.70 
10.50 
10.70 
10.65 
10.80 
10.48 
7.59 


11.19 


0.28  8.45 


3.4911. 
2.32il. 
3.09|1. 
3.8311. 
3.08|0. 
2.60|1. 
2.82|2, 
2.5211, 


11.75 
12.05 
11.83 
11.48 
11.48 
12.10 
13.08 
12.13 


2.97  1.471  11.99 


10.20 


8.00 
8.00 
8.00 


8.00 


8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


8.00 


Nitrogen 


2.32 
2.35 
2.64 


2.43 


1.89 
1.39 
1.82 
1.60 
1.43 
1.29 
2.58 


POTASH 


0012. 8212. 00 


0012.86 
00  3.21 


2.00 


1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 


2.08 
1.74 


2.96  1.94 

\ 
I 

2.2912.16 
1.6712.00 
2.21|1.361 
1.95|1.51| 
1.7411.241 
1.5611.40 
3.1212.02 


Comparative 
Value  Per 
Ton 


2.00 
2.00 
2.00 


2.001  $18.58 


1.71|1.75|2.08|1.67 


8.171    8.00  12.83 


10.42 
10.20 
10.27 
10.31 
10.68 
10.70 
11.07 
10.52 


3.00 


3.4512.54 

i 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


2.00 


3.00 


$16.00 


$17.0l|  $15.20 


$19.26 


I  I 

!  I 


9.50  I2.22|1.65|2.70ll.86 
9.50  |l.87|1.65|2.27ll.63 
9.50  Il.84|1.65|2.23|2.34 
9.50  1.89|1.65|2.29|1.67 
9.50  |l.88l1.65|2.28|l.66 
9.50  II. 8311.6512. 2211. 67 
9.50  |1.69|1.6512.05|1.66 
9.50  11. 7511.6512. 1211.52 

I 


$20.00 


10.521    9.50  |1. 8711.65  2.27 


1.75 


1.50|  $17.90|  $15.98 


34 


Louisiana  Bulletin  No.  97. 


COMPLETE 


Manufacturer  or  Jobber  and  Brand 

Station  Number 

Nnmber  of  samples 
composited 

Phosphoric  Acid- 
Water  soluble 
Found  ^ 

Standard  Guano  &  Chemical  IVlfg.  Co. — Continued. 

1078 

2 

6.93 

1090 

24 

7.33 

1135 

3 

8.15 

1150 

3 

7.60 

1220 

2 

9.10 

1256 

10 

7.55 

1303 

13 

8.45 

1387 

12 

8.30 

1496 

23 

8.90 

17 

7.65 

1736 

17 

9.85 

1796 

12 

9.6a 

2111 

1 

7.63 

2217 

1 

6.43 

1676 

11 

7.95 

151 

8.10 

1094 

4 

7.60 

1218 

1 

9.00 

1516 

11 

7.15 

1682 

9 

8.35 

1833 

4 

9.53 

2219 

1 

9.39 

1362 

2 

8.20 

32 

8.46 

1386 

6 

5.25 

1681 

11 

4.83 

1802 

12 

5.00 

1905 

6 

4.88 

1260 

2 

4.65 

2112 

1 

4.57 

1848 

2106 
1732 

38 

1 

1 
2 

4.86 

8.55 
6.83 

1, 

3 

7.69 

•The  phosphoric  acid  in  this  fertilizer  is  guaranteed  15  per  cent  in- 
soluble and  the  fertilizer  is  valued  as  a  bone  meal. 
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FERTILIZERS. 


PHOSPHORIC  ACID 


II 


o  o 


4.21|1.29| 
3.7411.451 
2.9811.851 
2.94  1.73| 


Available 


1.63 
1.95 
1.84 
3.00 


1.37 
1.40 
1.96 
1.73 
0.60 
2.52! 
1.561 
28il.84l 
56|1.39 


1 
1 
0 
2 
1 

3.7111.00 
3.78  0.42 


2.  56 1 1.48 

3.50|1.18 
2.59|1.66 
3.29|0.56 
2.0111.94 
2.34|1.46 
1.2911.61 
1.35  1.45 


2.3411.41 

I 

2.23 
3.20 


1.98 
1.93 
2.60 
1.84 


3.30 


1.30 
0.90 
1.20 
1.12 
1.15 
1.04 


1.12 
12.20 


12.43 

12.52 

12.98 

12.2 7  I 

12.10 

10.90 

12.25 

13.03 

11.38] 

12.15| 

12.30| 

13.75! 

10.58] 

11.14| 

12.151 


11.14| 
11.07! 
11.13| 
10.541 
10.73 

9.50 
10.29 
11.30 
10.78 

9.63 
10.74 
11.911 

9.19| 
10.14| 
11.73 


9.50 
9.50 
9.50 
9.50 
.50 
.50 
50 
50 
.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 


Nitrosren 


POTASH 


2.03  1 
2.0011, 
1.66il 
1.79!1 
1.8811 
1.70  1 
1.77|1 
1.65|1 
1.76|1 
1.87  1 

I.  78|1 

II.  65i1 


65|2 


Comparative 
Value  Per 
Ton 


68! 
60 1 
71' 
02 
62 
14 
72 
69 
82 
00 


12.13    10.65  y.50 


12.28 
13.25 
11.00 
12.30 
13.33 
12.29 
11.00 


11.10 
11.59 
10.44 
10.36 
11.87 
10.68 
9.55 


L.78|1. 

1.75|1 
1.58|1 


2 

B5|2, 
b5|2 
65|l 


00'1.74: 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


16|2.34|  1.00 
13!2.61l  1.00 
92|2.04  1.00 


1.78!1 .65  2.16!1.89 

9.50  1.73|1.65|2.10  2.27 
9.50  1.77|1.65|2.15[1.54 
9.50  I1.81I1.65|2.21|2.73 
9.50  11. 6511. 6512. 0012. 39 
9.50  1.65  1.65|2.00|2.16 
9.50  |1.65!1.65|2.00!l.65| 


1.00  $17.86 


1.50 
1.50 

1.50] 
1.50 
1.50 

1.501 


$15.58 


9.50  11. 6011. 65|1. 9511. 78|  1.50| 


12.21!  10.80|    9.50  |1.69|1.65|2.07|2. 071  ^ '^^\  $l'7-86l  $15.98 


8.78 
8.93 
8.18 
7.93 
8.40 
7.45 


8. 


7.48 
8.03 
6.98 
6.81 
7.25 
6.41 


7.16 


20.45|  8.25 


5.00  |4.15!3.85|5.04 
5.00  |3.88|3.85I4.71 
5.00  |4.00|3.85|4.86 
3.8515.17 
3.85|4.47 
3.8513.65 


5.00  4.26 
5.00  3.68 
5.00  3.00 


5.00  3.83  3.85|4.65 


1.96 
1.50 
1.40 
1.72 
2.06 
2.36 


1.83 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.00 


$20.88 


....|2.94!2.75|3.57!3.76!  3.00|  $29.36 

I        I        I        I        I  I 


$18.12 
$23.75 


2.85|1.25|  12.65|  11.401  9.50  11.65 
4.25!l.22|  12.30    11.08     9.50  1.95 

3.55'|1.24'|  12.48|  11.24|    9.50  |1. 80 


1.65 
1.65 


1.65 


2.00|1.81|  1.50 
2.37|1.36|  1.50 

2.19|1.59|  1.50 


$18.27 


$15.98 
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COMPLETE 


1 

So 

Qi 

a 

ei 

s 

"1 

<^ 

Manufacturer  or  Jobber  and  Brand 

o-s 

oo  „ 

G 

U  O 

O 

<U  p. 

ee 

a  o 

a  o 

|&£ 

Standard  Guano  &  Chemical  Mfg.  Co.— Continued.. 

Standard  Raw  Bone  Rice  Fertilizer 

1950 

2 

7.30 

Standard  Special  Formulas  as  Ordered  

2195 

X 

4.53 

2196 

3 

8.48 

1254 

3 

8.18 

1314 

3 

8.28 

1790 

8 

9.48 

o  .  oo 

2127 

1 

8 . 45 

- 

1910 

4 

8.45 

Average 

20 

8 . 54 

Standard  Superphosphate 

■ 

1319 

2 

6 , 98 

Stern's  Ammoniated  and  Raw  Bone  Super- 

phosphate 

1076 

6.00 

1089 

13 

6 . 95 

1137 

1 

7.20 

1143 

1 

6.40 

1147 

5 . 95 

- 

1183 

10 

7  50 

1208 

5  93 

1252 

26 

6  05 

1308 

28 

6  30 

1427 

48 

6  05 

1488 

61 

6.40 

1555 

65 

6.48 

1671 

40 

6.47 

1708 

43 

8.08 

1709 

46 

7.88 

1903 

9 

7.88 

2113 

1 

7.30 

1789 

36 

7.r)8 

1995 

2 

8.58 

1  438 

1  1 

6.89 

1 
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FERTILIZERS. 


PHOSPHORIC  ACID 


o  o 


Available 


2.50 


1.30 


2.1010, 
1.28|l. 

2.06  2. 
2.15|l. 
2.1711 
1.84|0, 
2.47|0. 
2.03|1, 


2.1211.29 


11.10 

7.45 
11.18 

12.35 
11.75 
12.95 
11.13 
11.63 
11.85 


11.94 


9.80 

6.63] 
9.761 

i 

10.24' 
10.43 
11.65 
10.22 
10.92 
10.48 


10.66 


9.50 

5.05 
8.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


Nitrogen 


10.00 


2.52  1.50!  11.00|     9.50|  9.50 


3.9111.09 
3.97!l.38 


15 
78 
16 
,70 
,60 
3.96 
4.25 
4.65 


1.67 
1.14 
1.04 
0.40 
1.55 
1.32 
1.18 
1.43 


4.1711.08! 


3.47 
4.13 
2.82 
3.15 
2.65 
2.26 
3.23 
1.39 


1.20 
1.25 
1.38 
1.50 
1.45 
1.37 
1.49 
1.18 


11.00 

12.30 

12.02 

10.82 

11.15 

10.60 

12.08 

11.33 

11.73 

12.13 

11.65 

11.15 

11.85 

12.28 

12.53 

11.98 

10.93 

12.30 

11.15 


9.91 
10.92 
10.35 

9.68 
10.11 
10.20 
10.53 
10.01 
10.55 
10.70 
10.571 

9.95 
10.60 
10.90 
11.03 
10.53 
9.56 

10.81 
9.97 


9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 


1.72  1.65 

3.3213.37 
3.93  4.11 


2.5712.50 
2.7112.50 


POTASH 


2.08 


4.03 
4.78 


3.12 
3.29 


1.50 

5.30 
2.16 

2.15 
2.04 


Comparative 
Value  Per 
Ton 


2.65 
2.72 
2.59 
2.26 


2.50|3.22l2.00 


2.50 
2.50 
2.50 


3.31|2.45 
3.1512.48 
2.74|2.00 

 1  


2.5812.50  3.14 


1.7911.65 


2111 
.85|1 
9111 


2.18 


2.19 


1.50 

4.50 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


2.00 


1.761  1.00 


83 
18 
59 
83 
01 
58 
59 
36 
44 
54 
.54 
00 
68 
72 
.60 
52 
27 
24 
20 


1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.50 
1.50 

1 .501 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50j 

1.501 

1.501 


Found 

Guarant'd 

$16.50 

$21.49 
$24.06 

$15.98 

$19.43 
$22.75 

$20.67 
$16.63 

$19.60 
1  $15.58 

! 

3.44,1.27'  11.83  10.33 

I    I      I  I 


9.50  jl.84  1.65'2.23!l.83i  1.501  $17,711  $15.93 
I        I        II  I  I  I  
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COMPLETE 


1 

a 

a 

•s| 

B 

c3 

wd 

Manufacturer  or  Jobber  and  Brand 

3 

'Z 

o-'S 

tation  ] 

umber 
compos 

hosphoi 
Water 
Found 

m 

Z 

Oh 

Standard  Guano  &  Chemical  Mfg.  Co. — Continued. 

Vegetable  Fertilizer   

1087 

3 

5.03 

1399 

2 

5 .95 

1255 

3 

5.60 

1737 

3 

6.68 

1799 

2 

7.30 

lo 

ft  11 

0  . 11 

Swift  Fertilizer  Works, 

Atlanta,  Ga. 

Swift's  Cotton  King  High  Grade  Guano  

1834 

2 

5.70 

Swift's  Cotton  Plant,  S.  G.  G  

1315 

2 

5.23 

1626 

3 

6.65 

1948 

3 

5.70 

1140 

1 

5 .20 

lyyu 



1 

8.33 



10 

 • 

Swift's  Golden  Harvest  Standard  High  Grade 

6 .22 

Guano   

1108 

1 

6.00 

1156 

1 

4 . 73 

1627 

1 

4.65 

Average   

3 

Swift's  Monarch  High  Grade  Guano 

1144 

1 

5.13 
4.13 

1 

Swift's  Red  Steer  Standard  Grade  Guano.... 

1155 

1 

4.97 

1318 

2 

5.03 

1587 

3 

5.60 

1949 

4 

6.05 

1989 

2 

5.00 

2109 

2 

5.48 

1358 

2 

5.60 

1077 

1 

7.10 

1107 

2 

7.18 

1138  1 

2 

5.83 

1495  1 

9 

.1 

5.40 

1 

1 

1 

30  1 
( 

5.75 
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FERTILIZERS. 


PHOSPHORIC  ACID 


B  ^ 
op 


Available 


Nitrogen 


I 

2.1011.42! 
2.3912.311 
2.0311.50 
2.38|1.44 
1.9111.29 

2.16ll.59 


4.18 


1.97 


8.55 
10.65 

9.13 
10.50 
10.50 


7.13 
8.34 
7.63 
9.06 
9.21 


9.871  8.27 


11 


4.33  1.771  11.33 
4.35  1.48  12.48 
4.19  2.24]  12.13 
2.93|2.39|  10.52 
2.0211. 25|  11.60] 

3.56'!l.83'l  11.6l'l  9 


6.00 
6.00 
6.00 
6.00 
6.00 


3.19 
4.43 
2.72 
2.62 
2.80 


9.88 


9.56 
11.00 
9.89 
8.13 

10.35 


79 


I        I  1 

3.56|1.94|  11.50' 

3.60|2.00|  10.331 

3.99  1.71  10.35 


6.00 


9.00 

9.00 
9.00 
9.00 
9.0U 
9.00 


3.00 
3.00 
3.00 
3.00 
3.00 


POTASH 


Comparative 
Value  Per 
Ton 


3.87 
5.38 
3.30 
3.18 
3.41 


9.00 


3.15 


2.28 

1.66 
2.42 
1.79 

1.80 


3.0013.83 


5.35 
5.13 
5.52 
5.58 
5.26 


5.00 
5.00 
5.00 
5.00 
5.00 


2.47 

1.65 
1.65 
1.65 
1.65 


2.77 

2.01 
2.94 
2.17 


5.37 


2.27 

1.91 
1.12 
1.32 


5.00 


$22.65|  $19  60 


2.1812.30 
l.43j1. 6511. 8112. 48 

1. 8211. 65I2. 2211. 83 


2.00   $18.99  $18.50 


1.00 
1.00 
1.00 
1.00 
1.00 


1.00 


$17.08 


$15.08 


9.56' 
8.331 
8.64 


2.9711.261 

I  I 
3.52|1.07l 
3.00ll.62| 
3.7311.57 
4.06 
4.64 
4.38 
2.70 
3.19 
2.23 
4.48 
4.97 


2.29 
1.21| 
1.271 
1.25 
1.21 
1.921 
1.62] 
l.Oll 


8.36 

9.56 
9.65 
10.90 
12.40 
10.85 
11.13 
9.55 
11.50 
11.33 
11.93 
11.38 


8  00  I1.6711 .65'2.03'2.17l  2.001 
8.00  I1.77|1.65I2.15|2.09|  2.00| 
8.00  1. 8711. 65|2. 2712.461  2.001 


3.72  1.88!  10.73|  8.84 


7.10 

8.49 

8.031 
9.331 

10.111 
9.641 
9.861 
8.301 

10.291 
9.411 

10.311 

10.371 


8.00  11.77 

I 

8.00  13.40 


8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


 1- 

3.72  1.461  10.931  9.471 


1.69 
1.78 
1.76 
1.66 


1.6512.1512.241 
3.2914.1313.1 


2.001  $16,301  $14.88 
4.O0I  $21.04!  $21.73 


1.65|2.06 
1.65|2.17 


1.65 
1.65 


1.6511.65  2.00 
1.8411.65 
1.56|1.65 
1.6211.65 
1.3811.65 
1.66| 
1.6611.65 


2.14 
2.01 


23 
1.89 
1.97 
1.68 
2.02 
2.02 


I 

2.311 

2.45 

3.23 

2.00| 

2.001 

2.951 

2.80] 

2.081 

2.211 

1.86| 

1.64| 


8.00  11. 66|1.65|2. 0212.321 
I       I       I^J  I 


2.00| 
2.00] 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 


$16.64 


$14.88 
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COMPLETE 


Manufacturer  or  Jobber  and  Brand 


O  GC 

^  2 

a  o 


Swift's  Fertilizer  Works. — Continued. 
Swift's  Special  High  Grade  Guano, 


Virginia-Carolina  Chemical  Co., 
Shreveport,  La. 

Mobile  Double  Eagle  Guano, 


Average 


1854 


Mobile   Raw   Bone   Ammoniated  Superphos-{ 

Phate   I  1225 

1304 
1597 
1763 
1957 

Average   | 

Mobile  Standard  Guano   [  1764 

Royal  Blood  Bone  and  Potash  |  1583 

I  1694 
j  1899 

Average   [ 

Royal  Animal  Bone  Guano  |  1628 


I  1 

I  6 

I  4 

I  1 

i  2 

I  

I  14 

1 

5 
4 
3 


10.15 


1230 

1 

!  7.98 

1497 

13 

1  8.20 

1591 

7 

!  7.73 

1675 

16 

1  8.28 

1804 

7 

1  8.20 

1895 

12 

[  7.43 

1346 

5 

1  7.00 

2028 

1 

I  6.83 

2059 

2 

!  8.33 
1 

! 

64 

1 

1  7.77 

I  7.45 
1  7.6.n 
!  7.3^j 
I  8.90 
7.15 


I  7.70 


I  8.05 

I 

I  7.85 
I  7.75 
I  7.55 


7.72 

6.95 
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FERTILIZERS. 


PHOSPHORIC  ACID 


P2 


B  s 
o  o 


Available 


Nitrogen 


POTASH 


Comparative 
Value  Per 
Ton 


4.84'2.06 


17.05 


14.99 


3.69|2, 
3.03 
3.07 
2.78 
3.42 
2.57 
3.21 
2.45 
2.20 


I  I 


2.94 


13.93 
12.70 
12.05 
12.50 
12.93 
12.06 
11.88 
11.30 
11.75 


11.67 
11.23 
10.80 
11.06 
11.62 
10.00 
10.21 
9.30 
10.53i 


9.50 


10.00 
10.00 
10.00 
.J.  00 
10.00 
10.00 
10.00 
10.00 
10.00 


0.20 


4.1210.2510.141  3.00 


1.73 
1.65 
1.65 
1.65 
1.65 
1.65 
1.53  1 
2.08 
1.43 


1.65 
1.65 
1.(55 
1.65 
1.65 
1.65 
65 
1.65 
1.65 


I 

1 
1 

2.10|1.75 

1.50 

2.0011.50 

1.50 

2.00 

2.06 

1.50 

2.00 

1.58 

1.50 

2.00 

1.52 

1.50 

2.00 

1.54 

1.50 

1.86 

1.56 

1.50 

2.53 

1.50 

1.50 

1.74 

2.12 

1.50 

-  ■ 

$ir.74|  $25.08 


12.34'  10.711  10.00  |1.67'1 .65'2.03'l.e8'  1-50!  $17.39'  $16.48 


2 

79[1.51 
83 


3.04 

3.16 

4.13 
3.80 
3.88 


3.93 
2.93 


82]  14.73 
83|  13.00 
121  12.10 
13.20 
11.45 


1.47| 

 1  

2.15  12.90 

1.22|  12.43 

1.32!  13.30' 
1.301  12.85 


11.91 
10.17] 

9.98! 
11.691 

9.981 


10.00 
10.00 
10.00 
10.00 
10.00 


10.751  10.00 
11.211  10.00 


11.98 
11.55 


1.621  13.05|  11.43 


10.00 
10.00 


1.411  13.071  11.65| 

I,  I,  ' 

4.02|  13.901  9. 


1.76 

1.65 

2.14 

1.56 

1.65 

1.65 

2.00 

2.71 

1.93 

1.65 

2.34 

2.40 

1.81 

1.65 

2.20 

1.72 

1.89 

1.65 

2.29 

1.50 

1.81 

1.65 

2.19 

1.96 

1.89 

1.65 

2.29 

2.20 

2.00 

1.65 

2.43 

2.03' 

1.84 

1.65 

2.23 

1.52 

|1.70 

1.65 

2.06 

0.70 

1.50 
1.50 
1.50 
l.bO 

1.50]  

1.501  $18.13 
2.20]  2.00'  $19.02 


10.00  11. 85|1. 6512. 24|1.41|  1.50!  $18.70 
9.0o'|1.74'|1.65'2.12'll.Oo'  I.Oo'  $16.25 


$16.48 
$16.88 


$16.48 
$15.08 
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COMPLETE 


Manufacturer  or  Jobber  and  Brand 


p. 
B 


u  O 
V  p. 


Virginia-Carolina  Chemical  Co. — Continued. 

Royal  Cotton  Boll  Guano  


Average   

Royal  Fruit  Grower  

Royal  High  Grade  Guano 


Average   

Royal  Vegetable  Fertilizer. 


Average   

Scott's  Ammoniated  Bone  

Average   

Scott's  Gossypium  Phospho  Special 


1190 

1 

6.30" 

1226 

1 

7.25 

1359 

4 

5.85- 

1502 

10 

7.05 

1960 

2 

6.73 

2162 

1 

6.43' 

1697 

3 

8.70 

1839 

4 

7.88 

26 

7.02 

2026 

1 

5.5» 

1316 

2 

6.83^ 

1690 

4 

7.90 

1727 

6 

8.18 

1227 

1 

8.65 

1959 

2 

7.03 



15 

7.72- 

1133 

1 

6.2& 

1453 

2 

5.05 

1507 

6 

6.18: 

1691 

2 

7.10 

1836 

3 

7.95 

1851 

1 

5.83 

2029 

1 

1  5.33 

2163 

1 

1  6.63 



17 

6.29 

1582 

1  . 

8.18 

1967 

1  2 

1  6.83 

1840 

1  3 

1  8.38 

0 

7.80- 

1748 

1  3 

1  8.05 
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FEETILIZERS. 


PHOSPHORIC  ACID 


1^ 
o  o 


Available 


Nitrogen 


Comparative 
Value  Per 
Ton 


,7813.10 
3.17 
2.18 
1.27 
0.97 
67f0.90 


1.82 

1.21 

2.21 
1.44 
3.92[1.68 
4.53'1.82 
2.68  1.79 


13.18 
13.85 
12.33 
12.65 
11.68 
12.00 
13.83 
12.50 


12.75 

10.08 

12.58 
13.48 
13.78 
15.00 
11.50 


1.79 

1.49 
0.88 
1.40 
1.56 
1:42 
0.44 
2.6610.16 
4.01|1.41] 

s.es'li.io'l 
'  I  I 

2.82|1.23| 
2.95|1.22| 
2.72|1.45| 

2.83ll.3oi  11.93|  10.63|  9.00 


13.27 

13.55 
8.70 
12.50 
12.08 
12.35 
9.25 
8.15 
12.05 


10.08 

10.68 

10.15 

11.38 

10.71] 

11.10| 

12.351 

11.05 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


1.77 
1.79 
1.89 


1.65 
i.65 
1.65 


10.94 

8.87 

10.37 
12.04 
12.10 
13.18 
9.71 


10.00 

8.00 

10.00 
10.00 
10.00 


1.8811.65 
1.84|1.65 
1.75|1.65 
1.4811.65 
1.58|l.65 
■I- 


1.7511.65 


2.53 

1.75 
2.09 
1.76 


2.47 

1.65 
1.65 
1.65 


10.00  11.6311.65 


11.48 

12.08 
7.82 
10.75 
10.52 
10.93 
8.81 
7.99 
10.64 


11.041  9.94 


10.00 


10.00 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


8.00 


12.231  11.001  9.00 

11.00|  9.781  9.00 

12.55|  11.101  9.0. 

■I 


1.6811.65 

I 


1.7811.65 


2.61 


2.76 


3.36 


2.47 
2.47 
2.4/ 
2.77|2.47 

2.67|2.47|3.23 
2.47|2.47|3.00 
2.47|2.47|3.00 
2.93|2.47|3.56 


2.16 
2.17 
2.29 
2.28 
2.23 
2.13 
1.80 
1. 


2.12 


3.07 

2.13  2.00 
2.54|1.52 
2.14|1.50l 
1.98|1.58| 
2.04jl.60l 


2.17|1.64|  1.50|  $18.49]  $16.48 

'5.O8I  4.0o|  

4.021  4.00|  

4.001  


3.17 
4.08 


2.7612.4713.34 

I  I 
2.1011.1)5  2.55 
1.90|l.65|2.31 
2.14|1.65|2.60 

I 


1.30 


2.05|1.65|2.49 

2.1312.021  12.201  10.18'|  10.00  |1 . 65']  1 . 6512 . 00 12  . 02 1  2.00|  $17.08 
 I        I  I  I  I        III  I  " 


3.42| 
3.30|  4.00| 
3.121  4.001 


2.20 
2.12 
3.65 


3.36 

1.95 
1.00 

0.84 


4.00 
4.00 
4.00 


4.00  $21.46 

T 

1.001 
1.00 
1.00 


1.00 


$18.23 


$19.10 


$15.08 
$16.88 


44 


Louisiana  Bulletin  No.  97. 


COMPLETE 


w 

(U 

1 

v 

& 

a 

1 

£> 

B 

Manufacturer  or  Jobber  and  Brand 

3 

^  73 

a 

V  P< 
%l 

% 

Virginia-Carolina  Chemical  Co. — Continued. 

1317 

2 

7.95 

1446 

3 

7.25 

1496 

22 

7.35 

1600 

13 

8.13 

1679 

48 

7.75 

1791 

24 

8.13 

2056 

11 

7.70 

2165 

1 

7.43 

2218 

1 

7.20 

1189 

1 

6.93 

1215 

3 

5.43 

1356 

6 

7.90 

1897 

20 

7.55 

2129 

1 

7.50 

156 

7.44 

1585 

3  1 

7.05 

1734 

7.50 

1911 

3 

7.15 

1299 

2 

7.40 




16  1 

7.28 

Rpntt'c   States   Stnnrlarri  rj-nano 

2185 

7.90 

1389 

4 

6.85 

1442 

2 

6.20 

1514 

7 

6.03 

1680 

4 

6.03 

1728 

7 

7.75  . 

1909 

6.13 

2166 

1 

.1 

6.21 

31 

6.64 

Virginia-Carolina  Chemical  Co.'s  Truck  Grower 

1139 

1 

6.20 

1454 

2 

7.28 

1733 

4 

8.98 

2164 

8.25 

8  j 

7.68 

•I 

1629 

1 

3.98 
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FERTILIZERS. 


PHOSPHORIC  ACID 


o  o 

Available 


2.95l0.70i 


2.80 
3.96 
3.24 
2.92 
2.96 
2.76 
2.67 


1.60 
1.57 
1.68 
1.46 
1.59 
1.44 
1.35 
1.04 
4.14|'l.56 
6.02  1.80 
3.52  1.78 
2.85|l.75 
2.88'1.70 


11.601 
11.65 
12.88 
13.05 
12.13 
12.68 
11.90 
11.45 
12.55 
12.63 
13.25 
13.20 
12.15 
12.08 


10.90 

10.05 

11.31 

11.37 

10.67 

11.09 

10.46 

10.10 

11.51] 

11.071 

11.451 

11.421 

10.40| 

10.381 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 


Nitrogen 


POTASH 


1.86 1 

1.65 

1.65 

1.65 

1.65 

1.79 

1.66 

1.74 

|1.84]1 

1.78|1 

1.3911 

1.4111 

1.72|1 


12.371  10.871  10.00 


3.43|1.50 

3.47,1.43 
2.56jl.37 
2.86|'l.l2 
1.9012.03 

2.70'|1.49|  11. 46 1  9.97 


11.95] 
11.43! 
11.13 
11.33 


10.52| 
10.06] 
10. 01 I 
9.30 


9.00 
9.00 


2.26 
2.00 
2.00 
2.00 
2.00 
2.17 
2.01 
2.12 
65] 2. 23 
65]2.16 
65)1.69 
65!x.71 
6512.09 


2.00 
1.70 
1.66 
1.84 
1.86 
1.50 
1.60 
2.16 
1.82 
1.42 
1.75 
2.40 
1.20 


Comparative 
Value  Per 
Ton 


65il.88]1.80l 
1.76| 


2.14 
2.41 
2.17 
1.49 


1.50 
1.50 
1.50 
1.50| 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

1.50 


2.89|0 
3.5l|l 
3.45|1 
2.97S0 
1.72|2 
3.25|l 
2.69]1 
2.58;0 
■I, 


.71] 
,32] 
15] 
70] 
00] 
05] 
,84j 
,67 


11.50] 
11.68] 
10.801 
9.701 
9.75] 
12.051 
10.661 
9.45( 


10.79 
10.36 
9.65 
9.00 
7.75 
11.00 
8.82 
8.78 


1.6711 

I 

1.76|1 
]]..98]1 
9.00  |1.78|1 
9.00  |1.22|l 

9.0o'|1.69'|1.65']2.05']1.44l  1.00|  $16.53]  $15.08 


1.92|  1.00 

1.601  1.00 

1.00|  1.00 

1.23  1.00 


$17.62 


$16.48 


2.88]1.18!  10.701    9.52]  10.00  |1. 71 


9.93 


10.00  ]1. 6511. 65)2. 00]2. 16 
2.06|1.91 
2.04]2.01 
2.2312.14 
2.05]2.16 
1.8212.12 
2.0512.00 
2.3712.08 

 1  1 

2.08]2.07| 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00  11.95 


1.7011 
1.6811 
1.8411 
1.69  1 
1.50|l 
1.6911 


3.7313.74]  13.67 

3.47ll.33|  12.08 

3.46]1.71]  14.10 

3.02|l.21)  12.48 


1.65 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2. 00 
2.00 


2.00 


6.00 


$16.65|  $16.88 


3.4212.00]  13.08]  11, 


8.00  12.12  2.06|2.57l6.35 
10.751    8.00  |2.14  2.06|2.60I5.66|  6.00 
12.39]    8.00  10. 6412. 06)0. 78]3.10|  6.00 
11.27]    8.00  10.5012. 06i0.6l|7. 961  6.00 
-I  1  1—1 


3.1210. 901    8.001  7.10 


I  I 


8.00  11. 3512. 06jl. 6415.771  6.00|  $20.03]  $19.39 

6.0012.8814.9413.50  4. 26|  4.0o|  $19.72]  $25.01 
I       I       I       I       I  I  I 
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PHOSPHORIC  ACID  AND 


Manufacturer  or  Jobber  and  Brand 


Clinton  Cotton  Oil  Co., 
Clinton,  La. 

Corn    Fertilizer  . 


Average   

Special  Fertilizer,  No.  2. 


I  2022  I  1 

I  2172  I  1 

I 

I  1459  I  1 

I  1750  I  2 

1  2173  1 

2183  1 


Average 


New  Orleans  Acid  &  Fertilizer  Company, 
Gretna,  La. 

Special  Sugar  Cane  Grower  


Average 


Planters'  Fertilizer  &  Chemical  Company, 
New  Orleans,  La. 

Planters'  Boll  Weevil  Special  


Standard  Guano  &  Chemical  Mfg.  Company, 
New  Orleans,  La. 

Special  Formula   


\ 

Special  Formulas  as  Ordered. 


Virginia-Carolina  Chemical  Company, 
Shreveport,  La. 

Virginia-Carolina  Special  Formula. 
Average   


1182 
1794 
1966 
1993 
1216 


1951 


2192 

11 

2197 

1 

2198 

11 

2199 

3 

1765 

2 

1978 

3 

Louisiana  Bulletin  No.  97. 


47 


NITROGEN  FERTILIZERS. 


PHOSPHORIC  ACID 


o  o 
21^ 


Available 


Nitvogen 


Comparative 
Value  Per 
Ton 


7.13 
5.05 


3.39 
4.03 


,09  3.71 


4.85 
7.58 
6.00 
6.74 

"6729 


0.41 
0.92 


0.67 


4.44 

2.50  I 
3.60  I 
3.24  I 
3745 


0.71 
0.37 


10.13 
10.00 


10.07 


€.58  I  0.82 
4.58  I  2.03 
6.43  I  3.05 
6.75  I  2.51 
6.78  I  2.40 
"6722^|~2Tl6 


8.53 


8.55 

4.33 
7.25 
6.75 


6.88 
7.08 


10.00 
10.45 
65  110.25 
52  |l0.50 
56  110.30 


1.08 
0.77 
0.40 
0.57 
0.80 
'0.72  I 


8.48 
7.38 
9.88 
9.83 
9.98 
'97ll  I 


10.52 
9.08 


4.05 
4.05 


3.01 
3.27 


3.00 
3.00 


3.66  I 
3.98  I 


9.80  1  4.05  I  3.14  I  3.00  ;  3.82  |  $19.85l  $13.65 


9.29 
10.08 
9.60 
9.98 
? .  74 


7.40 
6.61 
9.48 
9.26 
9.18 
8738 


9.60 
9.60 
9.60 
9.60 
0.60 


7.00 
7.00 
7.00 
7.00 
7.00 
7.00 


3.60  1.50 


2.39 

2.38 
2.67 
2.78 


I  I 


13.63 


1.36  112.30 


0.92 
1.78 
2.12 


3.47  1.70 
3.12  1.80 


6.98    3.30  1.75 


7.63 
11.70 
11.65 


12.05 
12.00 


12.13 


10.94 

6.71 
9.92 
9.53 


10.35 
10.20 


12.03 


11.00 


8.00 

4.00 
8.00 
8.50 


8.00 
8.00 


10.28  I  8.00 
I 


3.43 
2.38 
3.38 
2.68 
2.97 


2.00 
2.00 
2.00 
2.00 
2.00 


5.74 
5.15 
5.07 
5.10 
4.71| 
5.15 


1.73 


5.00 
5.00 
5.00 
5.00 
5.00 

5.00 


1.65 


4.16 
2.89 
4.11 
3.26 
3.61 


6.97 
6.25 
6.15 
6.18 
5.72 
6^25 


2.09 


$19.24r$16:00 


4.66  I  4.12  I  5 


$24  ."861  $23.00 


$17.67 


$16.28 


I  $25.85  $21.18 


6.05 
4.38 
4.61 


3.30 
3.36 


6.00 
4.11 
4.11 


3.30 


7.35 

$26.07 

$23.20 

5.32 

$23.94 

$21.15 

5.60 

$24.28 

$21.65 

4.01 
4.08 

3.30  I  4.05  I  $80,941  $18.56 
I         I  I  
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PHOSPHORIC  ACID  AND 


S-i 

pies 

ID 

S 

Manufacturer  or  Jobber  and  Brand 

a  Numl 

Number  of  se 
composited 

Statioi 

Gulfport  Cotton  Oil  Fertilizer  and  Manufacturing  Co  , 

Gulfport,  Miss. 

Primo  H.  G.  Acid  Ptiospliate  and  Potash  

1900 

12 
3 

1994 

15 
2 

Prime  H.  G.  Acid  Piiosphate  and  Potash  

1955 

New  Orleans  Acid  and  Fertilizer  Co., 

Gretna,  La., 

1586 

8 

1739 

8 

1445 

2 

1953 

2 

2168 

1 

1114 

1 

22 

Planters'  Fertilizer  and  Chemical  Co., 

New  Orleans,  La. 

1954 

3 

Standard  Guaro  and  Cherriica!   Manufacturing  Co., 

New  Orleans,  La. 

1153 

1363 

2 

1741 

15 

1844 

1997 

2 

1894 

Average                       . .  . 

29 
6 

1 
1 

1725 

2194 

1 

1847 

3 

1952 

2 

12 
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POTASH  FEETILIZERS. 


PHOSPHORIC  ACID 


o  o 


3.43  1  0.72 
2.24  I  1.46 


Available 


2.84  j  1.09 
2.94  1.21 


3.98 
4.01 
2.90 
2.96 
4.38 
6.35 


4.10 


3.36 


1.00 
0.44 
0.27 
0.42 
0.62 
1.33 


0.68 


0.89 


15.08  |14.36 
15.70  114.24 


15.39 
14.00 


14.08 
14.80 
12.35 
11.33 
12.75 
15.30 


13.44 


11.70 


7.18 

4.80 

2.68 

7.55 

5.00 

1.36 

8.00 

4.73 

3.15 

11.33 

4.91 

0.94 

6.58 

2.89 

3. .68 

7.50 

4.25 

3.50 

8,02 

4.45 

2.55 

9.75 

3.27 

2.51 

6.45 

5.31 

2.12 

11.05 

2.04 

2.41 

8.35 

4.04 

4.04 

8.90 

S.67 

I  2.77 
1 

14.66 
14.00 
15.88 
17.18 
13.15 
15.25 


15.02 


14.30 
12.79 


13.08 
14.36 
12.08 
10.91 
12.13 
13.97 


POTASH 


Comparative 
Value  per 
Ton 


12.00  2.14  I  2.00 
12.00     2.16  1  2.00 


12.00 


2.15 


10.00  3.06 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


12.75  10.00 


10.81 


11.98 
12.64 
12.73 
16.24 
9.47 
11.73 


10.00 


12.47 


15.53  13.02 

13.88  jll.76 

15.50  13.09 

13.43  12.39 


15.34  12.57 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


10.00 


10.00 
10.00 
10.00 
10.00 


10.00 


2.12 
2.94 
2.72 
2.02 
2.04 
1.61 


2.24 


2.00 
4.00 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


$16.02 
$15.24 


$13.60 
$13.20 


2.00 


4.24 


2.06 
2.00 
2.00 
2.00 
2.30 
1.74 


4.00 


2.00 
2. 00 
(  2.00 
2.00 
2.00 
2.00 


$14,541  $11 


$14.20 


$13.20 


-1- 


2.02  I  2.00 


.09 


4.10 
4.94 
3.48 
2.86 


3.1 


4.00 
4.00 
4.00 
4.00 


4.00 


$15.68 


$11. 6a 


$13.20 


50 


Louisiana  Bulletin  No.  97. 


PHOSPHORIC  ACID  AND 


Manufacturer  or  Jobber  and  Brand 


Standard  Guano  &  Chemical   Mfg  Co. — Continued. 

High  Grade  Acid  Phosphate  and  Potash  |  1800 


Swift  Fertilizer  Works, 
Atlanta,  Ga. 

Swift's  Farmers'  Home  H.  G.  P.  &  P 


Virginia-Carolina  Chemical  Co., 
Shreveport,  La. 

Royal  Compound   


Average   

Royal  Potash  Compound 

Average   


2155 
1767 
2030 


1140 

1 

1768 

3 

2031 

1 

2171 

1 

1231 

1 

1  6 
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POTASH  FERTILIZERS. 


PHOSPHORIC   ACID  | 

POTASH 

Comparative 
Value  Per 
Ton 

Water  soluble 
Found  1o 

^  c 
P3 

o  o 

o 

fa 

Is 

■1-3 

o 

Available  ) 

o 
fa 

*^ 
id 

^ 
S 

O  1 

fl 

3 

o 
fa 

■? 
(=1 

o3 

c3 
3 
O 

-d 
c 

3 

o 

fa 

+3 
>a 

cS 
u 
c3 
3 
0 

10.80 

3.2 

9 

4.31 

18.40 

14.09 

12.00 

2.00 

2.00 

$15.69 

$13.60 

6.60 

3.2 

9 

1 . 56 

11.45 

9.89 

10.00. 

3.44 

4.00 

$12.64 

$13  20 

8.50 
8.63 
6.25 
6.23 

3.23 
4.26 
4.16 
5.00 

1.75 
0.61 
1 . 09 
3.12 

13.48 
13.50 
11 . 50 
14.35 

11.73 
12.89 
10.41 
11.23 

10.00 
10.00 
10.00 
10.00 

2.04 
2.75 
2.47 
1.79 

2.00 
2.00 
2.00 
2.00 

7.40 

5.60 
9.33 
6.53 

4.16 

5.50 
3.42 
2.99 

!  1.64 

2.25 
1.68 
1.18 

13.21 

13.35 
14.43 
10.70 

11.57 

11.10 
12.75 
9.52 

10.00 

10.00 
10.00 
10.00 

2.26 

4.14 
1.10 
2.66 

2.00 

4.00 
4.00 
4.00 

$13.38 

$11.60 

7.15 

3. J 

)7 

1.70 

12.83 

11.12 

10.00 

2.63 

1  4.00 

$13.22 

$13.20 
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ACID 


Manufacturer  or  Jobber  and  Brand 


Arcadia  Cotton  Oil  Co., 
Arcadia,  La. 

Acid  Phosphate   

Average   

Arkansas  Fertilizer  Co., 
Little  Rock,  Ark. 

White  Diamond  Acid  Phosphate 


a 

fc-  o 

11 


1615 
2201  i 


1757 


The  Armour  Fertilizer  Works 
East  St.  Louis,  III. 

Star  Phosphate  • 


1774 


Caddo  Fertilizer  Co., 
Shreveport,  La. 

Acid  Phosphate 


Average   

Potash  Acid* 

Average   


Capital  Fertilizer  and  Manufacturing  Co., 
Jackson,  Miss. 

High  Grade  Acid  Phosphate  


Standard  Acid  Phosphate 


Clinton  Cotton  Oil  Co., 
Clinton,  La. 

Acid  Phosphate  .  . 


1607 

10 

1758 

2 

1889 

6 

2122 

1 

19 

1982 

2116 

2 

1618 

3 

1771 

4 

1367 

2 

*  No  Potash  in  these  samples. 
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PHOSPHATES. 


PHOSPHORIC  ACID 


AVAILABLE 

Water  soluble 
Found  ^ 

Reverted 
Found 

Insoluble 
Found  ^ 

Total  Found  f 

fl 
O 

ce 

3 
O 

Comparative 
Value  Per 
Ton 


9.45 


5.14 
4.27 


4.71 


2.38 


5.36 


4.41 
5.37 
3.53 
4.50 


4.45 


3.43 
3.65 


3.54 


3.13 
4.27 


1.03 
0.55 


0.79 


7.25 


0.70 


1.42 


17.50 
16.50 


17.00 


16.47 
15.95 


16.21 


17.58    I  16.88 


17.08 


1.57 
1.60 
1.52 
1.60 


1.57 


1.75 
1.62 


1.1 


16.48 
17.50 
16.75 
18.10 


14.00 
14.00 


14.00 


14.00 


$16.21  $14.00 


$16.88 


15.66       14.00    I  $15 


14.91 
15.90 
15.23 
16.50 


14.00 
14.00 
14.00 
14.00 


17.21 


17.43 
18.05 


17.74 


0.37    I  17.23 


0.76 


1.80 


17.83 


18.50 


15.64    I  14.00    I  $15.64 


15.68 
15.43 


15.56 


16.1 


17.07 


10.00 
10.00 


10.00    I  $15, 


16.70 


14.00 
12.00 


12.00 


$16.86 
$17.07 


$16.70 
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ACID 


Manufacturer  or  Jobber  and  Brand 


Federal  Chemical  Co., 
Nashville,  Tenn. 

Pure  High  Grade  Acid  Phosphate. 


2061 


Gulfport  Cotton  Oil  Fertiliser  and  Manufacturing  Co., 
Gulfport,  Miss. 

Primo  High  Grade  Acid  Phosphate  


I  1420  i  T 
1  1617  I  4 
1892  I  3 


2119 


Average   

Primo  Standard  Acid  Phosphate. 


Average 


Hazlehurst  Oil  Mill  and  Fertilizer  Co. 
Hazlehurst,  Miss. 

High  Grade  Acid  Phosphate   


I  15 

1772  I  1 

1999  I  1 

2138  I  1 


Average 


Jackson  Fertilizer  Co., 
Jackson,  Miss. 

High  Grade  Acid  Phosphate, 


Average 


1  1237 

1 

1  1117 

1 

1  1152 

1 

'  1773 


1 

4 

1239 

1 

1353 

6 

1620 

4 

1893 

5 

2118 

1 

2170 

1 

18 
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PHOSPHATES. 


PHOSPHORIC  ACID 

Comparative 
Value  Per 
Ton 

AVAILABLE 

Water  soluble 
Found  fo 

o  o 

fl 

O 

a 
o 

P 

+3 

G 
c3 
f-i 

c3 

'O 

<v 

.  a; 

ce 
s-> 
a 

?! 

O 

10 . 00 

6.85 

1.55 

18.40 

16.85 

14.00 

$16.85 

$14.00 

13 . 08 
12.13 
13.45 
13.60 

• 

4.64 
4.30 
2  .68 
2.81 

0.88 
1.30 
1.20 
0.59 

18.60 
17.73 
17.33 
17.00 

17.72 

ID  .  to 

16.13 
16.41 

14.00 
14.00 
14.00 
14.00 

13 . 07 

3.61 

0.99 

17.67 

16.67 

14.00 

$16.67 

$14.00 

11.90 
13.78 
14 .  io 

4.31 
4.79 
2.92 

1.27 
1.41 
0.86 

17.48 
19.98 
17.93 

16.21 
18.57 
17.07 

12.00 
12.00 
12.00 



13.28 

4.01 

1.18 



18.46 

17.28 

12.00 

$17.28 



$12.00 

11.23 

4.74 
4.95 

1.86 
0.97 

17.83 
18.95 

15.97 
17.98 

14.00 
14.00 
14.00 
14.00 

11.62 
11.00 

5.44 
1  5.46 

1.56 
2.67 

1 

18.62 
1  19.13 

17.06 
1  16.46 

1  

11.72 

5.15 

1.77 

18.63 

1  16.87 
1 

I 

14.00 

1  $16.87 

$14.00 

11.40 

3.62 



2.48 

17.50 

1  15. C2 

1  .-.00 

11.18 
10.80 
.12.75 
13.19 
10.80 

3.89 
1  4.93 
1  3.76 
1  3.11 
j  6.47 

2.46 
1.35 
1.92 
1  1.75 
1  1.06 

17.53 
17.08 
18.43 
1  18.05 
I  18.33 

1  15.07 
1  15.73 
15.51 
1  16.30 
1  17.27 

14.00 
14.00 
14.00 
14.00 
14.00 

1 

11.69 

1  4.30 

1  17.82 

1  15.82 

1  14.00 

1  $15.82 

1  $14.00 

1  . 

j  1.84 

1 

1 

1 

1 

1 
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ACID 


Manufacturer  or  Jobber  and  Brand 


Meridian  Fertilizer  Factory, 
Meridian,  Miss. 

Meridian  English  Acid  Phosphate. 


Average   

Meridian  So.  Acid  Phosphate. 


1604  I 


1622 

2 

1724 

7 

1956 

5 

23 

New  Orleans  Acid  and  Fer  ilizer  Co., 

Gretna,  La. 

1185 

3 

1240 

1351 

1417 

1499. 

10 

1722 

11 

1971 

2 



_ 

49 

Crescent  City  Acid  Phosphate. 


Average   .,  

High  Grade  Acid  Phosphate. 


1612  I 
1366 
1116 
1985 


Average 
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PHOSPHATES. 


PHOSPHORIC  ACID 

Comparative 
Value  Pel 
Ton 

a 
o 

AVAILABLE 

u  0 

J  O 

^1 

-So 
o  p 

>^ 

0 

o 

S3 

■d 

<u 
<o 

4^ 

s 

9.50 
10.00 
10.00 

5.83 
5.73 
4.42 

0.87 
1.77 
1.33 

16.20 
17.50 
15.75 

15.33 

1  e  no 

Id  .  ( o 
14.42 

14.00 
izt  nn 

I'r .  UU 

14.00 

9.83 

5:33 

1.32 

16.48 

15.16 

14.00 

$15.16 

$14.00 

11.63 
9.10 
13.85 
11.10 

2.94 
4.93 
2.90 
3.79 

2.06 
0.60 
0.48 
1.31 

16.63 
14.63 
17.23 
16.20 

14.57 
14.03 
16.75 
14.89 

14.00 
14.00 
14.00 
14.00 

11.42 

3.64 

1.11 

16.17 

15.06 

14.00 

$15.06 

$14.00 

9.25 
10.25 
•  11.18 
10.15 

9.35 
10.15 
12.58 

2.84 
2.74 
3.67 
3.53 
4.00 
5.04 
2.45 

0.71 
2.06 
1.10 
1.47 
1.05 
1.61 
0.47 

12.80 
15.05 
15.95 
15.15 
14.40 
16.80 
15.50 

12.09 
12.99 
14.85 
13.68 
13.35 
15.19 
15.03 

12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 



10.42 

3.47 

1.21 

15.09 

13.88 

12.00 

$13.88 

$12.00 

9.40 
12.95 
10.35 

9.80 
11.45 
12.60 

5.39 
1.39 
3.75 
3.88 
2.63 
3.00 

1.06 
0.91 
0.55 
0.95 
0.65 
0.55 

15.85 
15.25 
14.65 
14.63 
14.73 
16.15 

14.79 
14.34 
14.10 
13.68 
14 . 08 
15.60 

12.00 
12.00 
1  12.00 
12.00 
1^ .  uu 
12.00 

11.09 

1  3.34 

0.78 

15.21 

1  14.43 

12.00 

1  $14.43 

$12.00 

16.15 
14.95 
12.60 
15.95 

1.78 
I  2.60 
I  6.25 
1  1.89 

0.45 
I  0.73 
I  1.55 
1  0.50 

18.38 
18.28 
20.40 
18.34 

1  17.93 
1  17.55 
1  18.85 
1  17.84 

16.00 
16.00 
16.00 
1  16.00 

[ 

14.91 

I  3.13 

i  0.81 
1 

18.85 

i  18.04 
1 

1  16.00 
1 

1  $18.04 

I  $16.00 

I 
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ACID 


imber 

samples 
;ed 

Manuf  acturer  or  Jobber  and  Brand 

Number  of 
composil 

Station 

Planters' 

Fertilizer  and  Chemical  Co., 

New 

Orleans,  La. 

Acid 

1613 

Acid  Phosphate   

Planters'  Acid  Phosphate 


I  1769 


Average  

Planters'  High  Grade  Acid  Phosphate 

Average  

Planters'  High  Grade  Acid  Phosphate 

Average   


27 
10 


IS 


10 

9 


19 


Ruston  Oil  Mill  and  Fertilizer  Co. 
Ruston,  La. 

Acid  Phosphate   


Average 


1621  I  4 
1271  !  1 
1437  I  3 
2060  !  14 

 i  


22 


Standard  Guano  and  Chemical  Manufacturing  Co., 
New  Orleans,  La. 

Acid  Phosphate   


1  ' 
1 

1  1623  I 
I  1856  I 
2137  1 
1  2202  1 


Average 
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PHOSPHATES. 


PHOSPHORIC  ACID 

Comparative 
Value  Per 
Ton 

AVAILABLE 

Water  soluble 
Found  9o 

Reverted 
Found  1o 

o  o 

Total  Found  9 

c 
=i 
O 

O 

Found 

Guaranteed 

•  13.15 

1. 

70 

1 .  Zo 

16.10 

14 

.85 

14  00 

$14.85 

■ 

$14.00 

12.50 

3. 

60 

0.85 

16 

.95 

16 

.10 

12.00 

$16.10 

$12.00 

12.75 

4 

26 

1.24 

18 

.25 

17 

.01 

12.00 

11 , 58 

1. 

24 

0.36 

13 

.18 

12 

.  84 

12.00 

12.05 

1. 

60 

0.85 

14 

.50 

±3 

.65 

12.00 

11.60 

1. 

58 

1.82 

15 

.00 

13 

.18 

12.00 

11.55 

2. 

25 

0 . 95 

14 

.75 

13 

.80 

12.00 

9.90 

3. 

25 

0.40 

13 

.55 

13 

.15 

12.00 



11.57 

2 

36 

0.94 

14 

.87 

13 

.94 

12.00 

$13.94 

$12.00 

13.73 

3. 

35 

1.47 

18 

.55 

17 

.08 

"16.00 

12.43 

2 

87 

1.25 

16 

.50 

15 

.30 

16.00 



13.08 

3 



11 

1.36 

17 

.53 

16 

.19 

 , 

16.00 

$16.19 

$16.00 

10.45 

3. 

60 

1.75 

io 

14 

.05 

14.10 

10.93 

4. 

95 

1.30 

17 

.18 

15 

.88 

14.10 

_ 

1 

10.69 

4. 

28 

1.53 

16 

.49 

14 

.97 

It.  \\j 

$14.97 

$14.10 

11.95 

4. 

80 

0.38 

17 

.13 

16 

.75 

16.50 

9.80 

4 

93 

0.40 

15 

.13 

14 

.73 

16.50 

10.38 

5 

35 

0.17 

15 

.90 

15 

.73 

16.50 

10.85 

4 

90 

0.68 

16 

.43 

15 

.75 

16.50 

10.75 



5 

00 



0.41 

16 

.15 



15 

.74 

16.50 

$15.74 

$16.50 

9.55 

4 

17 

2.26 

15 

.98 

13 

.72 

12.00 

11.08 

2 

01 

2.84 

15 

.93 

13 

.09 

12.00 

10.75 

2 

18 

2.37 

15 

.30 

1  12 

.93 

12.00 

10.58 

1 

75 

3.97 

16 

.30 

12 

.33 

12.00 

10.49 



2 

1 

53 

2.86 

— 
15 

1 

.88 

13 

1 

.02 

12.00 

$13.02 

$12.00 
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ACID 


Manufacturer  or  Jobber  and  Brand 


standard  Guano  and  Chemical  Mfg.  Co. — Continued. 
Acid  Phosphate   


1079 
1095 
1151 
1217 
1418 
1558 
1685 
1855 
1984 
1180 
1262 
1364 


Average 


I 

3 
8 
40 
20 
4 
1 
3 
7 
3 

97 


Swift's  Fertilizer  Works, 
Atlanta,  Ga. 

Swift's  Chatahoochee  Standard  Grade  Acid  Phosphatel  1136 


Swift's  Cultivator  High  Grade  Acid  Phosphate  |  2121  ] 

1  \ 


Virginia-Carolina  Chemical  Co., 
Shreveport,  La. 

Royal  Acid  Phosphate   


Scott's  High  Grade  Acid  Phosphate. 


Average   

Virginia- Carolina  High  Grade  Acid  Phosphate, 


1795 

1188 
1238 
1421 
1606 
1721 
1891 


1616 
1770 
2117 


1 
1 
5 
8 
5 
11 

31 

4 
2 
1 


Average 


7 
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PHOSPHATES 


PHOSPHORIC  ACID 

Comparative 
Value  Per 
Ton 

Water  soluble 
Found  1o 

AVAILABLE 

P3 

o  o 

o 

O 

-d 
n 

o 

a 

03 
cS 

o 

0 

o 

(U 
*^ 

d 

C8 

c3 
3 

o 

11.45 
11.97 
13.15 
9.45 
11.38 
10.93 
12.33 
14. 5C 
16.38 
11.38 
10.60 
10.10 

5.58 

4.85 

1.53 

4.63 

3.44 

5.02  1 

1.85  ) 

2 .  6r  1 

2.84 
1.88 
2.65 
3.51 

1.72 
1.86 
2.12 
3.05 
2.73 
0.85 
2.50 
1.40 
0.81 
2.52  ' 

2.50 

0.62 

18.75 

13.68  1 

1).80 

17.15 

17.55 

16. 3C 

16.68 

18.50 

£0.03 

■  :> .  7S 
16. :o 

14.^3 

17.03 
1C.82 
14.68 
14.  J8 
14.82 
10.95 
14.18 
17.10 
19.22 
13.26 
13.25 
13.61 

14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14. UO 
14.00 
14.00 
14.00 

11.97 

3.37 

1.92 



17.25 

15.33 

14.00 

$15.33 

$14.00 

■  9.il. 

^23 

1.64 

14.90 

13.26 

12.00 

$13.26 

$12. oa 

12.22 

4.59 

1.59 

18.40 

16.81 

14.00 

$16.81 

$14.00 

12.28 

3.80 

1.85 

1 

1 

17.93 

16.08 

12.00 

$16.08 

$12.00 

11.98 
11.08 
10.88 
10.70 
12.00 
10.88 

4.72 
3.02 
5.38 
4.87 
4.17 
4.53 

0.30 
3.10 
1.57 
1.51 
1.46 
1.79 

17.00 
17.20 
17.83 
17.08 
17.63 
17.20 

16:70 
14.10 
16.26 
15.57 
16.17 
15.41 

14.00 
14.00 
14.00 
14.00 
14.00 
14.00 

1 

11.25 

4.45 

1.62 

17.32 

15.70 

14.00 

$15.70 

i  $14.00 

]2.70 
10.93 
10.12 

3.75 
5.00 
6.51 

0.40 
1.75 
1  0.97 

16.85 
17.68 
17.60 

16.45 
15.93 
16.63 

14.00 
14.00 
14.00 

( 

1 

•1  - 

11,25 

5.09 

j  1.04 

1  17.38 
1 

16.34 

14.00 

j  $16.34 

1  $14.00 

1 
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ACID 


Manufacturer  or  Jobber  and  Brand 


Virginia-Carolina  Chemical  Company. — Continued. 
Virginia-Carolina  Superphosphate   


Average 


1439 

4 

1522 

13 

1740 

8 

1801 

6 

1998 

2 

2123 

1 

2169 

1 

1890 

7 

2203 

6 

I  48 

BONE 


Manufacturer  or  Jobber  and  Brand 

el 

11*^ 

a 
.2 

m 

Number  of  samples 
composited 

The  Armour  Fertilizer  Works, 
East  St.  Louis,  III. 

1845 

1 

The  Armour  Fertilizer  Works, 
Fort  Worth,  Tex. 

2001 

1 

New  Orleans  Acid  and  Fertilizer  Co., 
Gretna,  La. 

i:9i 

3 
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PHOSPHATES 


PHOSPHORIC  ACID 

Comparative 
Value  Per 
Ton 

(11 

AVAILABLE 

Water  solublt 
Found  fo 

Reverted 
Found  9^0 

Insoluble 
Found 

Total  Found  ^ 

a 

ci 
c3 
O 

Found 

Guaranteed 

11.98 

5.02 

1.55 

18.55 

17.00 

16.00 

10.98 

5.62 

1.45 

18.05 

16.60 

16.00 

12.90 

4.44 

1.72 

19.05 

17.33 

16.00 

12.93 

3.77 

1.75 

18.45 

16.70 

16.00 

12.35 

4.27 

1.81 

18.43 

16.62 

16.00 

12.38 

4.93 

1.69 

19.00 

17.31 

16.00 

11.68 

4.80 

1.82 

18.30 

16.48 

16.00 

11.00 

5.23 

1.37 

17.60 

16.23 

16.00 

8.51 

7.74 

2.25 

18.50 

16.25 

16.00 

11.63 

5.09 

1.71 

18.44 

16.72 

16.00 

$16.72 

$16.00 

MEALS 


PHOSPHORIC  ACID 

NITROGEN 

■d 

CJ 
O 

'a 

o 

a 
a 

Comparative 
Value  Per 
Ton 

Insoluble 
Found  fo 

Total 

Available 
Found  1o 

CI 

e 

"P 

+3 

$3 
cS 
u 

d 
a 

o 

CI 

cS 
f-t 
03 

Found 

Guaranteed 

32.15 

24.00 

2.20 

2.47 

2.67 

$33.20 

$27.60 

26.00 

22.00 

4.15 

3.70 

5.04 

$34.91 

$30.18 

15.78 

24.15 

28.00 

1  G.37 

1 

3.13 

3.00 

3.86 

$30.13 

$32.60 
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Manufacturer  or  Jobber  and  Brand 

Station  Number 

Number  of  samples 
composited 

Planters'  Fertilizer  and  Chemical  Co., 

New  Orleans,  La. 

1101 

3 

1630 

1 

Average 


Standard  Guano  and  Chemical  Manufacturing  Co., 
New  Orleans,  La. 

Pure  Raw  Ground  Bone  


Average 


Swift's  Fertilizer  Works, 
Chicago,  III. 

Swift's  Bone  Meal,  High  Grade 


Swift  &  Co.,  Ltd., 
Chicago,  III. 

Swift's  Pure  Bone  Meal 


Average 


1081 

2 

1100 

44 

3 

11  AR 

4 

1 

3 

1348 

24 

1447 

3 

1489 

25 

1556 

15 

1793 

8 

2000 

2 

2115 

1 

1677 

26 

1181 

6 

1261 

14 

1 

180 

1730 

5 

1373 

1 

2154 

7 

2224 

1 

1082 

1 

2134 

2 

12 
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MEALS 


PHOSPHORIC  ACID 

NITROGEN 

^  1 

c 

3 

Comparative 
Value  Per 
Ton 

Total 

Insoluble 
Found  % 

Id 

O 

P 

fl 

c8 

C3 
D 

o 

«^ 
p-d 

tip 

r3 
o 

o 

O 

'3 

1 

a 
P 

< 

■c 
a 

3 
O 

P 

*3 

S3 
C3 
u 
cS 
3 

o 

19.60 
17.95  1 

16.00 
16.00 

i 

3.28 
2.55 

2.50 
2.50 

3.98 
3.10 

r 

! 

18.78  j 

16.00 

 i 

2.92 

2.50 

3.54 

$24.95 

1 

$21.30 

1 

1 

I 

1 
1 

22.65 
18.57 
20.42 
19.90 
18.80 
20.93 
19.40 
21.85 
18.50 
20.95 
19.90 
20.80 
19.80 
17.13 
14.95 

18.50 

18.50 

18.50 

18.50 

18.50  1 

18.50 

18.50 

18.50 

18.50 

18.50 

18.50 

18.50 

18.50 

18.50 

18.50 



2.65 
3.23 
2.85 
2.85 
3.06 
3.67 
3.28 
3.10 
2.86 
3.11 
2.73 
3.18 
3.28 
2.85 
2.60 

2.50 
2.50 
2.50 
2. 50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

3.22 
3.92 
3.46 
3.46 
3.71 
4.46 
3.98 
3.76 

6.^1 

3.78 
3.31 

3.86 
3.98 
3.46 

1 



1  

3.16 

 ■ 

■  

I  19.63 
1 

1  18.50 

3.02 

1  2.50 

1    3.67  '  $25,971  $23.30 

1             1             1             1  _ 

29.00 

1 
1 

1 

25.00  l"  

1  1 

!  1 

'      '  ! 
1      '  1 

1    2.49  1    2.49  1  3.02 

I  1 

1  ! 

1  $31,671  $28.47 

1  ! 

27.43 
28.40 
1  27.55 

25.00 
25.00 
25.00 
25.00 

I 

1 
1 

2.56 
2.50 
2.55 
2.42 

1  ! 

1  \ 

I    2.50  1  3.1i 
1    2.50  1  3.04 
2.50  1  3.11 
2.50  2.94 

1 

i 
1 

!  

1  

1 
1 

1 

1  28.50 
1  29.40 

■!  

1  28.26 

1 

25.00 

1  25.00 

I 

2.40 
1  2.49 

2.50  1    3.02  '  $31.07]  $28.50 

!        1  1 
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TANKAGES. 


Manufacturer  or  Jobber  and  Brand 


The  Armour  Fertilizer  Works, 
Chicago,  III. 

*  8-15  Tankage   


1248 

1 

1250 

1 

1286 

1 

1289 

1 

1175 

1 

1174 

1249 

\ 

1267 

1283 

1284 

1285 

1287 

1288 

1290 

1291 

1391 

1396 

1467 

1546 

1545 

1776 

1857 

1858 

1859 

1251 

Average   

10-10  Tankage 


I  25 


Average 


1293 
1294 
1295 
1296 
1380 
1381 
1382 
1383 
1384 
1385 
1642 


11 


•  Guarantee  prices  on  phosphoric  acid  In  all  Armour  tankages  ara 
calculated  on  basis  of  Bone  Phosphate  of  Lime.  Found  prices  figured 
on  total  phosphoric  acid  found. 
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TANKAGES. 


PHOSPHORIC  ACID 

Comparative 
Value  Per 
Ton 

Available 

c 

3 

o 

fa 

Insoluble 
Found  ^ 

Total  Four 

2 

Guarant'd 

3 

Guarant'd 

Ammonia 

Found 

Guarant'd 

5.85 

11.13 

5.28 

3.00 

6  92 

6.58 

8.41 

5.42 

11.58 

6.16 

3.00 

6 . 98 

6.58 

8.46 

5.10 

9.60 

4.50 

3.00 

6 . 83 

6.58 

8.29 

4.17 

10.55 

6.38 

3.00 

6.87 

6.58 

8.35 

6.38 

13.10 

6.72 

3.00 

5.54 

6.58 

6.73 

6.98 

12.0 

5.02 

3. CO 

5 . 52 

6.58 

6.70 

7.08 

12.65 

5.57 

3.00 

6 . 34 

6.58 

7.70 

4.94 

9.40 

4.46 

3.00 

6 . 52 

6.58 

7.92 

8.11 

13.73 

5.64 

3.00 

4. 57 

6  58 

5.55 

6.78 

12.25 

5.47 

3.00 

4.97 

6.58 

6.03 

K  1  9 

Q 

a  .  t  o 

4.61 

3.00 

K  fin 

6.58 

7.04 

4.80 

9.55 

4.75 

3!oo 

D  .  to 

6!58 

7.87 

6.21 

10.88 

4.67 

3.00 

6 .19 

6  58 

7.51 

6.37 

10.73 

4.36 

3.00 

6  51 

6  58 

7.90 

3.27 

12.35 

9.08 

3.00 

5.18 

6.58 

6.29 

5.00 

11.55 

6.55 

3.00 

6.26 

6.58 

7.60 

5.10 

12.18 

7.08 

3.00 

6.55 

6  58 

7.95 

2.10 

10.48 

8.38 

3.00 

6.40 

6.58 

7.78 

6.12 

10.93 

4.81 

3.00 

6.06 

6.58 

7.36 

5.05 

13.75 

8.70 

3.00 

o .  m 

6.58 

6.48 

3.00 

10.75 

7.75 

3.00 

a  9A 

6.58 

7.54 

6.71 

11.38 

4.67 

3.00 

O  .  fx 

6.58 

6.60 

7  44 

13.03 

5.59 

3.00 

L  RR 

6.58 

5.66 

6.19 

10.75 

4.56 

3.00 

0  .  vti 

6.58 

7.22 

7.12 

16.33 

9.21 

3.00 

U  .  1  o 

6.58 

7.04 



5.62 

- 

11.61 



6.00 

3.00 

6.58 

7.28 

$24.37 

$25.50 

2.68 

6.23 

3.55 

2.00 

8  RH 

8.23 

10.44 

1.06 

5.60 

4.54 

2.00 

8.44 

8.23 

10.25 

3.13 

6.83 

3.70 

2.00 

8.31 

8.23 

10.09 

2.51 

6.50 

2.00 

8.64 

8.23 

10.49 

2.02 

6.25 

4.23 

2.00 

1  8.44 

8.23 

10.25 

2.15 

7.23 

5.08 

2.00 

8.41 

8.23 

10.21 

1.90 

6.08 

4.18 

2.00 

8.40 

8.23 

10.20 

1.92 

6.33 

4.41 

iJ.OO 

8.40 

8.23 

10.20 

1.93 

6.60 

4.67 

2.00 

8.63 

8.23 

10.46 

1.62 

5.93 

4.31 

2.00 

8.73 

8.23 

10.60 

2.14 

6.15 

4.01 

2.00 

8.48 

8.23 

10.29 

2.10 

\8* 

4.24 

2.00 

8.50 

8.23 

10.32 

1  $32.34 

$31.00 
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Manufacturer  or  Jobber  and  Brand 


Schwarzschild  &  Sulzberger, 
Kansas  City,  Kans._ 

Ground  Tankage   


Average 


I  2077  .  1 

I  2048  K  1 

I  2049  I  1 

!  2050  I  1 


Swift  &  Co.,  Ltd., 
Chicago,  III. 

High  Grade  Tankage 


1636 
1637 
1638 
1639 
1640 
1644 
1645 


Average  

High  Grade  Tankage 


1877 
1533 
1883 


Average   

High  Grade  Tankage 


Average   

Swift's  High  Grade  Ground  Tankage. 


1543 
2035 
2036 


1554 


Swift  &  Co.,  Ltd., 

East  St.   Louis,  III. 

Swift's  High  Grade  Ground  Tankage. 


Average 


1131  I 

1703  I 

1704  I 
1161  I 
1162 
1163 
1243 
1527 
1530 
1701 
1705 
1341 
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TANKAGES. 


PHOSPHORIC  ACID 

NITROGEN 

3 

Comparative 
Value  Per 
Ton 

P 

O 

'3 

o 

P 
+3 
a 

O 

G 

c3 

c3 
!3 

■§ 

3 
O 

OS 

u 

o 

a 
a 
< 

a 

3 
O 

c3 
c3 

10.45 
9.58 

11.08 
9.80 

9.00 
9.00 
9.00 
9.00  1 

7.45 
7.72 
7.40 
7.62 

7.40 
7.40 
7.40 
7.40 

1 
1 

9.05  1 
9.38  1 
8.99 
9.25 

10.23  1 

9.00 

7.55 

1  7.40 

9.17 

$29.74  1 

$28.93 

6.25 
5.15 
5.45 
5.85 
6.28 
4.60 
6.10 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

7.66 
7.90 
8.11 

7.83 
7.85 
7.84 

1 

8.23 
8.23 
8.23 
8.23 
8.23 
8.23 
8.23 

9.30 
9.61 
9.85 
9.70 
9.51 
0.53 
9.52 

5.67 

4.00 

7.88 

1  8.23 

9.57 

1  $29.95 

1 

$30. 

9.35 
5.63 
9.85 
8.28^ 

4.00 
4.00 
4.00 

4^00" 

7.44 
6.90 
7.30 

~  7.2l"" 

1  7.41 
7.41 
1  7.41 

1^7.41^ 

9.03 

0  oo 
o  .  oo 

8.87 

8.76^ 

1 

1 

|~$28T09" 

! 

"$27.87" 

4.68 
6.25 
5.20 

3.50 
3.50 
3.50 

5.82 

5.88- 

6.17 

1      6  58 
1      6  56 
1  6.58 

7.07 
7.15 
7.50 

5.38 

j  3.50 

5.96 

"1  6.58" 

7.24" 

1  $22.89 

1 

1  $24.73 

12.43 

1  13.00 

6.25 

1  5.76 

7.59 

1  $25.48 

1  $23.83 

6.85 

6.40 
4.48 
4.43 
4.55 
7.45 
4.90 
4.40 
5.15 
4.95 
4.73 

I 

5.00 
1      t>  00 
1  5.00 
1  5.00 
1  5.00 
1  5.00 
1  5.00 
1  5.00 
j  5.00 
1  5.00 
1  5.00 
1  5.00 

1 
1 

1  7.15 
1      6 .92 
7.12 
6.52 
1  6.45 
1  6.60 
1  6.31 
5.80 
1  6.37 
1  5.86 
1  6.58 
1  6.72 

1 

!  6.58 
1  6.58 
1  6.58 

6.58 
i  6.58 
1  6.58 
1  6.58 
1  6  58 
1  6.58 

6.58 
1  6.58 
1  6.58 

1  ! 
1  1 

1      8.68  1 
8.41  I 
8.64  1 
7.92  I 
7.83  1 
8.02  1 
7.66  1 
7.04  I 
1      7.73  1 
1      7.12  1 
1      7.99  1 
1      8.16  I 

1 

5.37 

!      5. 00 

1  6.53 

1  6.58 

1  7.93 

1  $24.96 

$25.06 
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TANKAGES. 


Manufacturer  or  Jobber  and  Brand 


Swift  &  Co.,  Ltd., 

East  St.  Louis,  III. 

Swift's  High  Grade  Ground  Tankage, 


Average 


20 


Swift's  High  Grade  Ground  Tankage. 


Average   

High  Grade  Tankage. 


I 

i 

1699  I 

I    1787  I 

I    1172  I 

I    1173  I 

I    1465  I 

I    1544  I 

1702  I 

1775  I 

1783  I 

1784  I 

1785  1 
1860  I 


12 


2135 
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TANKAGES. 


PHOSPHORIC  ACID 

NITROGEN 

•a 
ca 

Comparative 
Value  Per 
Ton 

•p 
+j 

>^ 

P 
+3 

O 
Em 

"S 

i 

fl 

Pound  (f- 

d 

eg 
cS 

O 

fl 

o 

a 
a 

03 

O 

o 

a 
a 
< 

-a 

a 

o 

cS 
e3 

o 

9.38 
9.68 
8.00 
7.93 
7.40 
6.70 
5.60 
5.70 
5.52 
5.65 
5.85 
4.70 
5.78 
6.83 
6.25 
6.50 
7.63 
6.53 
4.95 
5.45 

6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 

9.14 
9.39 
8.29 
8.48 
8  23 
7.92 
8.04 
8.04 
8  10 
8.05 
8.09 
6.67 
7.45 
7.96 
7.50 
7.90 
8.09 
7.91 
7.82 
7.82 

8.23 
8.23 
8.23 
8.23 
8.23 
8.23 
8.23 
8  23 
8.23 
8.23 
8.23 

o.t£.o 

8.23 
8.23 
8.23 
8.23 
8.23 
8.23 
8.23 
8.23 

11.10 
11.40 
10.06 
10.29 
10.00 
9.61 
9.77 
9.77 
9.83 
9.77 
9.83 
8.11 
9.05 
9.66 
9.11 
9.59 
9.82 
9.61 
9.49 
9.50 

6.60 

6.50 

8.04 

8.23 

9.77 

$30.75 

$31.42 

6.95 

7  nn 
< .  uu 

7.67 

7.51 

5.55 

7.35 

7.18 

7.78 

6.78 

6.63 

7.30 

6.40 

5  50 
5.50 
5.50' 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 

7.45 
7.60 
7.30 
7.29 
7.03 
7.02 
7.31 
7.25 
6.92 
6.84 
7.25 
7.09 

7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 

9.04 
9.23 
8.86 
8.85 
8.54 
8.53 
8 .88 
8.80 
8.40 
8.32 
8.80 
8.62 

7.01 

5.50 

7.20 

7.41 

8.74 

1  $27.75 

$28.20 

7.25 

3.50 

6.60 

6.58 

8.09 

1  $25.85 

$24.73 
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CO 
0) 

u 

"u 
B 

Manufacturer  or  Jobber  and  Brand 

B 

3 
'Z 

of  S8 

sited 

Station  ] 

Number 
compoi 

Swift  &  Co.,  Ltd., 

Fort  Worth,  Texas. 

High  Grade  Tankage   

1868 

1 

1 

J.O  1  o 

1 

1876 

1 

1879 

1 

1882 

J. 

2037 

1 

2040 

1 

2042 

1 

2046 

1 

1869 

1 

1887 

1 

1888 

1 

2039 

1 

2041 

1 

2043 

1 

2044 

1 

2136 

1 

18 
1 

2038 

1528 
1532 

High  Grade  Tankage  

1 
1 

1706 

1 

2051 

1 

2052 

1 

2053 

1 

1529 

1 

1534 

1 

1878 

1 

 1 

9 
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TANKAGES. 


1 

Comparative 

PHOSPHORIC  ACID 

NITROGEN 

-d 
a 

Value  Per 
Ton 

Q 

c 

0 
ct 

C3 

s 

1 

f3 
3 

c 
O 

Ammonia  Foi 

Found 

Guarant'd 

4 . 80 

3.50 

6.58 

6.58 

7.99 

5  23 

3.50 

6 . 70 

6.58 

8.13 

5  18 

3.50 

6 . 58 

6.58 

7.99 

5  .25 

3.50 

6.63 

6.58 

8.05 

4 . 88 

3.50 

6 . 58 

6.58 

7.99 

5 . 40 

3.50 

6.58 

6.58 

7.99 

5.58 

3.50 

6.58 

6.58 

7.99 

5.50 

3.50 

6.80 

6.58 

8.25 

5.55 

3.50 

6.58 

6.58 

7.99 

5 . 40 

3.50 

6 . 75 

6.58 

8.21 

6.40 

3.50 

6.28 

6.58 

7.63 

5.93 

3.50 

6.15 

6.58 

7.47 

6  50 

3.50 

6.06 

6.58 

7.37 

6.13 

3.50 

6.20 

6.58 

7.54 

4 . 73 

3.50 

6.40 

6.58 

7.78 

6  .00 

3.50 

6.24 

6.58 

7.58 

5.50 

3.50 

6.37 

6.58 

7.74 

6.23 

3.50 

6.54 

6.58 

7.95 

5.57 

3.50 

6.48 

6.58 

7.87 

1  $24.82 

1  $24.73 

5.55 

4.00 

7.81 

8.23 

9.49 

$29.68 

$30  87 

5.33 

i  4.00 

7.55 

7.41 

9.17 

6.25 

4.00 

7.47 

7.41 

9.07 

5.55 

1  4.00 

7.42 

7.41 

9.01 

5.80 

1  4.00 

7.47 

1.41 

9.08 

7.03 

1  4.00 

6.63 

7.41 

8.05 

9.13 

1  4.00 

7.30 

7.41 

8.87 

6.48 

1  4.00 

7.01 

7.41 

8.52 

6.75 

4.00 

7.35 

7.41 

8.92 

5.23 

(  4.00 

7.07 

7.41 

8.58 

1  • 

6.39 

1  

1  4.00 

1 

I  7.25 

7.41 

1  8.81 

1 

1  $27.82 
1 

1  $27.87 

!  . 
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Manufacturer  or  Jobber  and  Brand 


a 


Swift  &  Co.,  Ltd., 

Fort  Worth,  Tex. 

Swift's  High  Grade  Ground  Tankage. 


Average 


Swift  &  Co.,  Ltd., 
Chicago,  III. 

High  Grade  Ground  Tankage. 


Swift  &  Co.,  Ltd., 

Fort  Worth,  Tex. 

Swift's  High  Grade  Ground  Tankage. 


,  '  1125 

1 

1  1123 

!  1 

1164 

1  1 

1  1244 

1  1 

1  1392 

'  1 

1  1393 

1  1 

1  1526 

1 

I  1531 

r 

1535 

1 

1  1538 

1 

1  1643 

1 

1  1292 

1 

1  1282 

1 

1  1394 

1. 

1536 

1 

1  1537 

1 

1777 

1 

1  1778 

1 

1861 

1 

1165 

1 

20 

1083  I 

1 

1205 

1 

1787 

I  1 

1395 

1 

1547 

1549 

1779 

1 

1780 

1 

1781 

1 

1782 

1 
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TANKAGES 


PHOSPHORIC  ACID 


NITROGEN 


Comparative 
Value  Per 
Ton 


12.53 
12.18 
5.22 
7.33 
5.00 
5.00 
5.50 
7.63 
5.68 
5.43 
5  80 
3.50 
4.03 
4.33 


6.85 
4.22 


,09 


12.95 


5.90 
6.95 
6.43 
6.58 
6.95 
6.93 


6.79  1 


5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 


5.00 


5.50 
5.50 


5.50 


6.84 
6.68 

7.15 
7.29 
6.64 
6.71 
6.74 
6.63 
6.46 
6.80 
6.58 
6.72 
6.98 
6.74 
6.46 
6.55 
6.48 
6.25 
6.11 
6.55 


6.67 


7.42 


8.07 
7.61 
6.92 
7.00 
6.90 
7.35 
7.28 
7.20 
7.20 


7.28 


6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 


6.58 


6.59 


7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 


7.41 


8.31 
8.11 
8.68 
8.85 
8.06 
8.15 
8.18 
8.04 
7.84 
8.27 
7.99 
8.16 
8.47 
8.18 
7.84 
7.95 
7.87 
7.59 
7.42 
7.95 


8.10 


9.02 


9.80 
9.24 
8.41 
8.50 
8.38 
8.92 
8.84 
8.75 
8.75 


8.84 


$25.63 


$25.06 


$28.00 


$28.20 
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TANKAGES 


Manufacturer  or  Jobber  and  Brand 


Swift  &  Co.,  Ltd., 

Fort  Worth,  Tex. 

Swift's  High  Grade  Ground  Tankage. 


Average 


18 


Swift  &  Co.,  Ltd., 
Kansas  City,  Kan. 

High  Grade  Tankage 


Average   , 

High  Grade  Tankage 

Average   


1866 

1 

1875 

1  1 

1881 

1  1 

2002 

!  1 

2003 

1  1 

2004 

1  1 

2020 

I  1 

1865 

1  1 

1867 

I  1 

1870 

I  1 

1872 

1  1 

1874 

1  1 

1883 

I  1 

1886 

I  1 
I  

14 

1884 

I  ^ 

1885 

1  1 
(- 
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TANKAGES 


PHOSPHORIC  ACID 


NITROGEN 


Comparative 
Value  Per 
Ton 


6.65 

6.50 

1 
1 
1 

8.32 

8.23 

10.10  1 

1 

1 

6.60 

6.50 

8.26 

O  .  d.O 

10.04    1  1 

8.85 

6.50  1 

8.15 

8.23 

9.89 

5.60 

6.50  1 

7.90 

8.23 

9.59 

7.00 

6.50 

7  89 

8.23 

9  58 

6.30  1 

6.50 

8.18 

8.23 

9.93 

4.95 

6.50 

7.52 

8.23 

9.14 

5.70 

6.50 

7.88 

8.23 

9.57 

7.15 

6.50 

7.79 

8.23 

8.46 

7.28 

6.50 

7.87 

8.23 

9.56 

5.63 

6.50 

8.60 

8.23 

10.44 

7.63 

6.50 

7.38 

8.23 

8.97 

7.60  1 

6.50 

7.48 

C.23 

9.09 

7.30  1 

6.50 

7.51 

8.23  1 

9.12 

7.15 

6.50 

C.19 

8.23 

9.94  I 

7.55 

6.50 

7.96 

8.23 

9.66 

6.55 

6.50 

7.99 

8.23 

9.71 

4.70 

6.50 

7.92 

 '.  

8.23 

9.32 

6.68 



6.50 

7.93 



8.23 

9.63 

$30.35 

$31 .42 

5.50 

3.50 

6.64 

6.58 

8.06 

4.73 

3.50 

6.65 

6.58 

8.07 

4.73 

3.50 

6.65 

C  CO 

O.Oo 

8.07 

7.05 

3.50 

7.09 

6.58 

8.61 

6.63 

3.50 

6.81 

6.58 

8.27 

5.88 

1  3.50 

7.08 

6.58 

8.60 

6.70 

1  3.50 

6.86 

6.58 

8.33 

4.43 

1  3.50 

6.39 

6.58 

7.76 

4.63 

3.50 

1  6.15 

6.58 

7.47 

4.73 

3.50 

1  6.49 

6.58 

7.88 

4.83 

3.50 

1  .  6.30 

6.58 

7.65 

3.68 

3.50 

1  6.25 

6.58 

7.59 

4.55 

3.50 

1  6.40 

6.58 

7.77 

5.68 

3.50 

!  6.41 

6.58 

7.78 

5.27 

3.50 

1  6.58 

6.58 

7.99 

1  $25.12 

1 

1  $24.73 

4.48 

1  4.00 

6.90 

7.41 

8.38 

5.55 

1  4.00 

7.19 

7.41 

8.73 

5.02 

1  4.00 

7.05 

7.41 

1  8.53 

$26.77 

1  $27.87 
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TANKAGES 


Manufacturer  or  Jobber  and  Brand 


Swift  &  Co.,  Ltd., 

South  Omaha,  Neb. 


B 

u  O 


Swift's  High  Grade  Ground  Tankage  |    1523    |  1 


Swift  &  Co.,  Ltd., 

South  St.  Joseph,  Mo. 


Swift's  High  Grade  Ground  Tankage  |  1540 

I  1541 

j  1542  I 

I  1700  I 

I  1759  I 

I  2045  I 


Average 


Swift  &  Co.,  Ltd., 
St.  Paul,  Minn. 

Swift's  High  Grade  Tanlcage, 


Average 


Swift's  High  Grade  Ground  Tankage. 


Average 


1862 
1086 
1112 
1130 
1864 


1111 
1707 
1698 
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TANKAGES 


PHOSPHORIC  ACID 

NITROGEN 

fl 

Comparative 
Value  Per 
Ton 

•a 
a 

d 

c3 

d 
ce 

3 
O 

'a 

■o 

a 
a 

•a 
d 

1 

•ant'd 

a 
o 

;-i 

a 

u 
c3 

3 

^^ 

O 

< 

O 

3 

6.38 

.50 

7.79 

7.41 

9.46 

$2j>\77 

,  $28.20 

5.93 

5.o0 

7.52 

7.41 

9.13 

6.73 

5.50 

7. SO 

7.41 

9,47 

5.58 

5.50 

7.85 

7.41 

9.53 

7.55 

5.50 

7.51 

7.4 1 

9.12 

5.50 

5.50 

7.84 

7.41 

9.52 

5.80 

5.50 

.... 

7.70 

7.'i1 

9.36 

6.18 

5.50 

7.70 

7.41 

9.36 

$29.43 

$28.20 

7.75 

5.00 

6. Si 

6.58 

8.37 

10.25 

5.00 

6.01 

6.58 

7.30 

10.15 

5.00 

5  40 

6.58 

6.56 

12.68 

5.00 

6.54 

6  58 

7.94 

7.55 

5.00 

5.66 

6.68 

6.87 

9.68 

5.00 

6.09 

6.58 

7.41 

$24.34 

$25.06 

8.90 

5.50 

8  38 

7.41 

10.17 

5.68 

5.50 

7.66 

7.41 

9.30 

6.43 

5.50 

7.39 

7.41 

8.98 

7.00 

5.50 

7.81 

7.41 

9.48 

$29.97 

$28.20 
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COTTON  SE 


Manufacturer  or  Jobber  and  Brand 


Abbeville  Cotton  Oil  Company, 
Abbeville,  La. 

Cotton  Seed  Meal  Fertilizer 


Average 


Arkansas  Valley  Cotton  Oil  Company, 
Dardaneile,  La. 


Cotton  Seed  Meal  Fertilizer 


Ashley  Oil  and  Gin  Company, 
Wilmont,  Ark. 

Cotton  Seed  Meal  Fertilizer 


Bastrop  Oil  Company, 
Bastrop,  La. 

Cotton  Seed  Meal  Fertilizer 


I  1193 
2144 
2159 
2213 
1321 
1570 
2071 


2097 


1660 


1471 
1714 
1^19 
1924 


Average 


Cotton  Seed  Meal  Fertilizer 


!  2005 
1  1913 
1  2089 
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ED  MEAL. 


mples 

NITROGEN 

•a 
a 

Comparative  Value 
Per  Ton 

Number  of  sa 
composited 

P 
*^ 

Qia  Fou 

P 

Found 

Guarar 

Ammoi 

a 

o 
U 

a 

a. 

2 

7.09 

7.00 

8.61 

2 

7.00 

7.00 

8.51 

3 

7.04 

7.00 

8.56 

1 

7.10 

7.00 

8.63 
8.38 

1 

6.90 

7.00 

3 

6.87 
6.93 

7.00 

8.34 

3 

7.00 

8.42 

15 

6.99 

7.00 

8.49 

$25.77 

$25.80 

1 

6.87 

6.00 

8.35 

$25.38 

$22.60 

1 

6.10 

6.58 

7.41 

$22.92 

$24.46 

2 

6.85 

6.58 

8.32 

4 

6.59 

6.58 

8.00 

2 

6.58 

6.58 

7.99 

1 

5.95 

6.58 

7.22 

9 

6.49 

6.58 

7.88 

$24.17 

$25.46 

1 

6.63 

6.61 

8.05 

8 

6.44 

6.61 

7.82 

1 

6.36 

6.61 

7.73 

10 

6.48 

6.61 

7.87 

$24.14 

$24.55 
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COTTON 


1 

Manufacturer  or  Jobber  and  Brand 

o 

Stati 

1 

Belton  Oil  Company, 

Belton,  Tex. 

1654 

1829 

1941 

Bluff  City  Oil  Company, 

Pine  Bluff,  Ark. 

1576 

1814 

1  QSfi 

<  U 

Brenham  Cotton  Oil  and  Manufacturing  Company, 

Brenham,  Tex. 

1478 

Breaux  Bridge  Oil  Works,  Limited, 

1 

Breai'x  Bridge,  La. 

1197 

1  1329 

1  1932 

1  2090 

1  2209 

Butler  Kyson  Oil  Company, 

Fayette,  Miss. 

1423 
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SEED  MEAL. 


mples 

NITROGEN 

Comparative  Value 
Per  Ton 

«J  © 

«H  +3 

o 

<o 

Number  ( 
compos 

o 

<A 
S 

o 

< 

sa 
o 

u 
c3 
E3 

10 

7.49 
7.43 
7.53 

6.58  1 
6.58  1 
6.58 

9.09 
9 . 02 
9.14 

3 

 1 

18 

 1 

7.48 

1 

6.58 

9.08 

I 

$27.34 

$24.46 



— 

1 

] 



6.17 
6.22 
6.39 
6.25 
6.40 

6.00 
6.00 

7.49 
7.56 
7.76 
7.60 
7.78 

1 

1 

J. 

6.00 
6.00 
6.00 

A 



Q 

p 

e.. 

6.00 

7.64 

$23.53 

1 

$22.60 

1 

7.64 

o .  oo 

9.27 

: 

1 

!  $27.85 

$24.46 

6.64 
6.68 
6.57 
6.78 
6.84 



1 

8.06 

3 

6.55 

8.11 
7.98 
8.24 
8.31 

3 

6.55 
6.55 
6.55 

3 

1 

4 

D .  OO 

1 

14 

6.70 

1  6.55 

1  8.14 

j 

1  $24.84 

$24.36 

1 

6.23 

6.00 

1  7.56 
1 

$23.34 

1 

$22. 6( 

1 
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COTTON 

Manufacturer  or  Jobber  and  Brand 

Station  Number 

Caddo  Fertilizer  Company, 
Shreveport,  La. 

Cotton  Seed  Meal  Fertilizer   

1486 
2015 
2084 
1653 
1915 

1275 
1276 

Cotton  Seed  Meal   

Capital  City  Oil  Company, 
Baton  Rouge,  La. 

Cotton  Seed  Meal  Fertilizer  

2006 
2099 

Central  Oil  Company, 

Deeson,  Miss. 

Cotton  Seed  Meal 

Fertilizer  

1567 

1338 

1411 

1435 

Average  

Centreville  Cotton  Oil 

Company, 

Centreville,  Miss. 

Cotton  Seed  Meal 

Fertilizer   

1320 

1414 

14259 

1473 

1648 

1658 

1663 
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SEED  MEAL. 


Number  of  samples 
composited 

NITROGEN 

Ammonia  Pound 

Comparative  Value 
Per  Ton 

a 

P 

fl 

O 

o 

V 

<u 
*3 
a 

c3 

o 

1 
1 
1 
2 
5 

7.32 
7.06 
6.89 
4.95 
6.30 

6.60 
6.60 
6.60 
6.60 
6.60 

8.89 
8.58 
8.38 
6.01 

7.65 

10 

1 
2 

6.50 

4.18 
4.14 

6.b0 

5.00 
5.00 

7.90 

5.07 
5.03 

3 

4.16 

*5.00 

5.05 

$16.71 

$19.40 

1 
1 

6.55 
5.55 

6.00 
6.00 

7.96 
6.75 

2 

6.05 

6.00 

7.36 

$22.76 

$22.60 

2 
1 
2 
1 

7.69 
6.16 
6.32 
6.53 

6.58 
6.58 
6.58 
6.58 

9.34 
7.49 

7.68 
7.93 

6 

6.68 

6.58 

8.11 

$24.78 

$24.46 

1 
3 
1 
2 
1 
I 
1 

7.10 
7.08 
7.07 
6.64 
6.26 
6.03 
6.97 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

8.62 
8.60 
8.58 
8.06 
7.61 
7.32 
8.46 

 !  

10 

6.73 

6.00 

8.18 

$24.94       1  $22.60 
1 

*Not  official. 
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COTTON 


1 

Manufacturer  or  Jobber  and  Brand 

o 
'■3 

C3 

*^ 

Centreville  Cotton  Oil  Co. — Continued. 

1340 

1572 

Cinclare  Cotton  Oil  Company, 

Cinclare,  La. 

1336 

1410 

1651 

1831 

1936 

2016 

2079 

2141 

2175 

Columbia  Cotton  Oil  Company, 

Magnolia,  Ark. 

1483 

2208 

2216 

1  2221 

Concordia  Oil   Mill  Company,  Limited, 

Vidalia,  La. 

Cotton  Sscd.  ]VIe3/l  Fertilizer   

1661 

1830 

1916 

2011 

2077 

2140 
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SEED  MEAL. 


tnples 

NITROGEN 

c 

Comparative  Value 
Per  Ton 

-  ^'9. 

3 
O 

-d 

Number  of 
composit( 

fl 

3 

P 

a 

u 

c3 

"S 

o 

a 
a 

3 

3  1 

o 

OJ 
9> 

a 

di 

Si 

<a 

3 

O 

3 

o 

< 

O 

1 

7.00 

6.58 

8.50  1 

1 

j 

2 

6.97 

6.58 

8.46 



3 

 1 

6.99 

6.58 

8.48 

$25.77 

$24.46 

1 

6.51 
6.83 
6.61 

6.00 
6.00 

6.00 

7.90 
8.29 
8.02 

9 
10 



2 
10 

6.43 
6.69 

6.00 
6.00 

7.82 
8.12 



3 

6.92 
6.58 
6.44 
6.04 

6.00 
b.OO 
6.U0 

6.00 

8.40 
7.99 
7.83 



4 

2 
3 

7.34 

44 



6.56 

6.00 

7.97 

$24.39 

$22.60 

6 

7.01 
0.89 
6.84 
7.00 

6.75 
6.75 
6.75 
6.75 

8.51 
8.37 
8.32 
8.52 

3 
3 
1 

1  

1  

13 

6.75 

1  8.43 

$25 . 61 

$25.00 

2 

6.36 
6.30 
6.15 
6.41 
6.33 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.74 

2 

1  7.65 
7.47 

4 

1 

1  7.79 
1  7.69 
1  7.77 

7 

2 

j  6.39 

18 

'l  6.32 
1 

7.00 

1  7.69 

$23.62 

1  $25.80 

1 
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COTTON 


1 

Manufacturer  or  Jobber  and  Brand 

0 

Stati 

Consumers'  Co.  Oil  Co., 

Forrest  City,  Ark. 

1826 

2087 

1917 

2146 

■ 

De  Soto  Oil  Company, 

Greenville,  Miss. 

Cotton  Seed  Meal  Fertilizer  

1475 

1577 

1807 

A  VfiT*si  0*0 

Dixie  Cotton  Oil  Company, 

Little  Rock,  Ark. 

1712 

1921 

2008 

2085 

Drew  Oil  Mill, 

Monticello,  Ark. 

Cotton  Seed  Meal  Fertilizer  

2014 

i~^i'\i'^r\n    Oaa/^    TV/T/^ol  TJ^v^-w*+4 

1828 

Eastman  Oil  Mills,  j 

Jonestown,  Miss. 

Cotton  Seed  Meal  Fertilizer  

2073 

Cotton  Seed  Meal  Fertilizer  

200T 

2067 
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SEED  MEAL. 


mples 

NITROGEN 

a 

Comparative  Value 
Per  Ton 

o 

>d 

a> 

Number  c 
compos 

•a 

a 

3 

+o 
fl 

ca 

C3 

"a 

o 

a 

B 

•a 
d 

O 

(0 

■w> 
d 

e8 

O 

o 

< 

o 

Q 

6.45 
6.42 
6.22 
6.37 

6.40 
6.40 
6.40 
6.40 

7.83 
7.80 
7.56 
7.75 

1 
1 

 1  

o 

1 

2 
1 

12 

6.37 

6.40 

7.74 

1 

5.74 
5.88 
5.80 
5.58 

6.58 
6.58 
6.58 
6.58 

6.97 
7.13 
7.04 
6.78 

1 

± 
1 

2 

5 

5.75 

6.58 

6.98 

$21.80 

$24.46 

6 

6.00 
6.08 
6.01 
6.34 
5.92 

6.00 
6.00 
6.00 
6.00 
6.00 

{ .do 
7.38 
7.30 
7.71 
7.19 

1 

1 

1 

2 

11 

6.07 

6.00 

7.37 

$22.82 

- 

$22.60 

1 

6.52 

6.00 

7.92 

$24.26 

$22.60 

3 

6.49 

6.58 

7.88 

$24.17 

$24.46 

2 

6.06 

6.58 

7.37 

$22.79 

$24.46 

1 

6.33 
6.16 

6.00 
6.00 

7.69 
7.49 

3 

4 

6.25 

6.00 

7.59 

I  $23.40 

$22.60 
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COTTON 


Manufacturer  or  Jobber  and  Brand 


Farmers'  Cotton  Oil  Company, 
Cleburne,  Tex. 

Cotton  Seed  Meal  Fertilizer   

Average  

Feliciana  Oil  Company, 
St.  Francisville,  La. 

Cotton  Seed  Meal  Fertilizer  

Average  •  

Georgetown  Cotton  Oil  Mill, 
Georgetown,  Tex. 

Cotton  Seed  Meal  Fertilizer  

Average  

Hazlehurst  Oil  Mill  &  Fertilizer  Company, 
Hazlehurst,  Miss. 

Cotton  Seed  Meal  Fertilizer  

Average  

Hill  County  Cotton  Oil  Company, 
Hillsboro,  Tex. 

Cotton  Seed  Meal  Fertilizer   

Hoisart  Cotton  Oil  Company, 
Hobart,  Ark. 

Cotton  Seed  Meal  Fertilizer  

Average  


1943 

2093 


1335 
1431 
1485 
2013 
1816 


1425 
1561 


1199 
1562 


1931 


2065 
2075 
2206 
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SEED  MEAL. 


mples 

NITROGEN 

a 

Comparative  Value 
Per  Ton 

Number  of  sa: 
composited 

•a 

0 

P 
+a 
fl 

^ 

ss 
O 

o 

d 
o 

a 
a 

■o 
a 

13 
O 

a 

(S 
c3 

o 

3 
1 

• 

7.24 
7.34 

6.58 
6.58 

8.79 
8.92 

A 
t 

7.29 

6.58 

8.86 

$26.73 

$24.46 

1 
1 
1 
J. 

2 

6.60 
7.05 
6.50 
6.79 
6.35 

6.00 
6.00 
6.00 
6.00 
6.00 

8.01 
8.56 
7.89 
8.25 

1  .  1  V 

6 

6.66 

6.00 

8.08 

$24.71 

$22.60 

1 

7.35 
6.84 

6.58 
6.58 

8.92 

1 

8.31 

2 

7.10 

6.58 

8.62 

$26.12 

$24.46 

4 

6.42 
7.08 

6.00 
6.00 

7.79 
8.60 

1 

5 

6.75 

6.00 

8.20 

$25.00 

$22.60 

4 

7.21 

6.58 

8.75 

$26.47 

$24.46 

2 

6.36 
6.34 
1  6.87 

6.00 
6.00 
6.00 

I  7.74 
I  7.71 
8.35 

2 
1 

5 

'l  6.52 

6.00 

\  7.93 

$24.26 

$22.60 
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COTTON 

Manufacturer  or  Jobber  and  Brand 

Station  Number 

Homer  Cotton  Oil  C\nmnan\i  ' 
Homer,  La. 

Cotton  P?PPrl  TVTpfll  TfArf iliiyo-r 

1127 
1333 
148T 
2212 

1710 
1808 

Cotton  Seed  Meal  Fertilizer   

Imperial  Cotton  Oil  Company, 
Macon,  Miss. 

Cotton  Seed  Meal  Fertilizer  

1201 
1525 

1 

1 

Lecompte  Cotton  Oil  Company, 
Lecompte,  La. 

Cotton  Seed  Meal  Fertilizer  

1408 

1433 

Lexington  Compress  &  Oil  Mill  Company, 
Lexington,  Miss. 

Cotton  Seed  Meal  Fertilizer   

2095 

Cotton  Seed  Meal  Fertilizer   

1159 

Little  River  Cotton  Oil  Company, 
Ashdown,  Ark. 

Cotton  Seed  Meal  Fertilizer   

1200 
1424 
1470 
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SEED  MEAL. 


tnples 

NITROGEN 

■o 

fl 

Comparative  Value 
Per  Tofi 

Number  of  sai 
composited 

0 

•a 
a 

e3 
U 
e3 

o 

Ammonia  Foi: 

fl 

O 

a> 
"S 

e3 
u 
e8 
=1 

o 

-1 

6.53 
6.43 
7.33 
6.90 

6.00 
6.00 
6.00 
6.00 

7.93 
7.80 
8.90 

8.39 

1 
i 

1 

1 

1 

4 

6.80 

6.00 

8.26 

$25.16 

$22.60 

7.11 
7.22 

6.58 
6.58 

8.63 
8.77 

5 

1 

6 

7.17 

6.58 

8.70 

tot!  OA 

$Zo . o4 

tp^t .  to 

7  11 

6.63 

6.56 
6!56 

8.65 
8.04 

1 

 — 

2 

6.87 

 — 

6.56 

8.35 

$24 . 39 

7.07 
7.54 

6.00 
6.00 

8.58 
9.15 

4 

5 

7.31 

6.00 

8.87 

$26.79 

$22.60 

1 

6.17 

R  00 

O  .  WW 

7.50 

$23.14 

j 

I 

$22.60 

1 

6.11 

6.59 

7.42 

$22.95 

$24.49 

6.93 

6.56 

8.41 
8.74 

4 

1 

7.20 
7.09 

6.56 
6.56 

8.61 

2 

7 

7.07 

6.56 

8.59 

$26.02 

$24.39 
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COTTON 


a 

Manufacturer  or  Jobber  and  Brand 

on  Nu 

Stati 

i-ongDnage  uotton  Uii  Company,  Limited, 

Longbridgc,  La, 

^^^*^■f'^"/^>^    Q^k^i/^    TV^^^^l    T7^y^v»-4-Ji  j 

^^oLcon  aeea  iVLeai  xiertilizer   

1430 

1565 

1811 

1940 

2018 

2086 

2145 

2143 

2205 

Average   

Cotton  Se^a  Meal  Fertilizer   

1571 

Cotton  Seed  Meal  Fertilizer  . . ,  

2076 

2147 

2207 

Louisiana  Cotton  Oil  Company, 
Shreveport,  La. 


Cotton  Seed  Meal  Fertilizer   

1927 
2017 

Marianna  Cotton  Oil  Company, 

Marianna,  Ark. 

Cotton  Seed  Meal  Fe  -nizer  

1914 

2012 

2081 

2151 

2211 

2223 

2153 

Memphis  Cotton  Oil  Company, 
Memphis,  Tenn. 

Cotton  Seed  Meal  Fertilizer  

2033 
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SEED  MEAL. 


NITROGEN 


Comparative  Value 
Per  Ton 


16 


6.39 
6.35 
6.16 
5.90 
6.15 
6.13 
6.22 
6.02 
6.25 

6.17 

6.49 

6.26 
6.10 
6.30 


6.22 


6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 

6.59 

5.80 

6.18 
6. 18 
6.18 


6.18 


6.89 
6.87 


6.50 
6.50 


7.76 
7.71 
7.48 
7.16 
7.47 
7.46 
7.56 
7.32 
7.60 

7.50 

7.88 

7.61 
7.41 
7.66 


7.56 


$23.14 
$24.17 


$24.49 
$21,96 


$23.30 


$23.18 


6.50 


8.34 


?25.42 


$24.20 


8 
1 
5 
1 
2 
2 
1 

6.24 
6.53 
6.22 
6.39 
6.19 
6.24 
5.90 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

7.58 
7.93 
7.56 
7.77 
7.52 
7.59 
7.17 

■ 

20 

6.24 

6.00 

7.59 

$23.37 

$22.60 

1 

6.07 

6.00 

7.37 

$22.82 

$22.60 
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COTTON 


Manufacturer  or  Jobber  and  Brand 

Station  Number 

Meridian  Fertilizer  Factory, 
Meridian,  Miss. 

Cotton  tieed  Meal  Fertilizer   

1670 

Mississippi  Cotton  Oil  Company, 
Greenville,  Miss. 

Cotton  Seed  Meal  Fertilizer   

1711 
1821 
1935 

t 

Average  

Mississippi  Cotton  Oil  Company, 
Natchez,  Miss. 

Cotton  Seed  Meal  Fertilizer  

1436 

Natchez  Oil  Company, 
Natchez,  Miss. 

Cotton  Seed  Meal  Fertilizer..  

1324 
1406 
1559 
1524 

Average  

1716 
1812 
1102 

Cotton  Seed  Meal  Fertilizer  

2179 

Cotton  Seed  Meal  Fertilizer   | 

New  Iberia  Cotton  Oil  and  Manufacturing  Company, 
New  Iberia,  La. 

Cotton  Seed  Meal  Fertilizer  


1371 
1412 
1578 
1656 
1933 
2068 
2214 


Average 
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SEED  MEAL. 


mples 

NITROGEN 

a 

Comparative  Value 
Per  Ton 

Number  of  sai 
composited 

i 

p 

0 

% 

O 

o 

(8 

O 

a 
a 
<j 

•a 

a 

p 

<o 

+3 
a 

e3 
c3 

o 

1 

6.45 

6.00 

7.83 

$24.04 

(COO  CIS 

4 

6.18 
6.10 
5.94 

6.59 
6.59 
6.59 

7.51 

3 

7.41 

7.21 

11 

6.07 



6.59 

7.38 

$22.82 

$24.49 

1 

6.69 

6.59 

8.12 

$24.81 

$24.49 

3 

6.93 
7.13 
7.02 
6.44 

D.OO 

6.58 
6.58 
6.58 

8.41 

2 

8.67 
8.52 
7.83 

1 

1 

 ■  

7 

6.88 

6.58 

8.36 

$25.42 

$24.46 

6.58 
6.95 
6.84 

6.60 
6.60 
6.60 

7.99 
8.44 
8.30 

5 

1 

S 

6.79 

6.60 

8.24 

$25.13 

$24.52 

1 

7.07 

6.00 

8.59 

$26.02 

$22.60 

5 

6.88 
6.65 

6.00  I 

6.00  i 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

8.36  1 

4  1 

8.07 
8.07 
7.96 
7.59 
8.01 

6.65 
6.56 
6.25 
6.60 
6.27 
6.87 

2  1 
1 

6 

6  1 

2  I 

7.62 
8.35 

1  1 

27  'l 

6.59 

6.00 

8.00 

$24.49 

$22.60 
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COTTON 


Manufacturer  or  Jobber  and  Brand 

I 

New  Roads  Oil  Mill  and  Manufacturing  Company, 

New  Roads,  La. 

North  Mississippi  Oil  Mill, 

Holly  Springs,  Miss. 

1560 

New  Orleans  Acid  and  Fertilizer  Company, 

New  Orleans,  La. 

1428 

1476 

19:i* 

New  Orleans  Cotton  Seed  Oil  and  M&nufacturing  Company, 

New  Orleans,  La. 

1279 

1409 

1472 

1563 

1652 

1  (16 

1824 

19i4 

2142 

2178 

2074 

2019 

Oxford  Oil  Mill, 

Oxford,  Miss. 

2152 
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SEED  MEAL. 


mples 

NITROGEN 

a 

Comparative  Value 
Per  Ton 

Number  of  sa 
composited 

P 

3 
O 

c6 

4) 

a 

a 

cS 

t- 

c3 

'a 
o 
B 

a 

-« 
a 

a 

c3 
;h 

c3 

o 

o 

< 

o 

1  ^ 
i  ^ 

4 

6.03 

6.00 

7.33 

$22.70 

$22.60 

—  

J. 

6.28 

6.00 

7.62 

$23.50 

$22.60 

1 

6.58 
6.63 
6.59 

6.59 
6.59 
6.59 

7.99 
8.05 
8.00 

1 

1 

3 

6.60 

6.59 

8.01 

$24.52 

$24 . 49 

4 

6.74 
6.74 
6.92 
6.68 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

8.19 
8.19 
8.40 
8.11 
8.05 
8.11 

8 

9 

6 

11 

8 

o .  Oo 

6.68 

17 
6 

6.28 
6.46 
6.94 
6.52 
6.16 
5.65 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

7.63 

7  84 

8.43 
7.92 
7.49 
6.86 

3 
6 

2 

4 

84 

6.53 

6.00 

7.94 

$24.30 

$22.60 

2 

6.35 

6.00 

7.71 

$23.72 

$22.60 
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COTTON 


Manufacturer  or  Jobber  and  Brind 

Station  Number 

People's  Oil  Mill, 
Lafayette,  La. 

1194 
1280 
1330 
1481 
1564 
1919 
2094 
1204 

Petty  Oil  Company, 
Petty,  Tex. 

1482 

Perkins  Oil  Company, 
Memphis,  Tenn, 

2083 

Phoenix  Cotton  Oil  Company, 
Como,  Miss. 

1647 
2158 

Pine  Bluff  Cotton  Oil  Company, 
Pine  Bluff,  Ark. 

1926 

Planters'  Cotton  Oil  Company, 
Sulphur  Springs,  Tex. 

1809 

Planters'  Oil  Mill, 
Monroe,  La. 

1337 
1659 
1823 
2125 
1501 
1574 
1717 
2009 
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SEED  MEAL. 


Number  of  samples 
composited 

NITROGEN 

Ammonia  Found  <fo 

Comparative  Value 
Per  Ton 

-d 
a 

o 

P 

a 

c3 
f-i 
cS 

o 

o 

■0 

6 
2 
9 
2 
5 

0 
1 

8 

6.84 
6.91 
6.79 
6.91 
7.37 
6.95 
7.31 
6.69 

0.  / / 
6.// 
6.77 
6.77 
6.77 
6.77 
6.77 
6.77 

8.30 
8.40 
8.24 
8.39 
8.95 

9  A± 
o .  44 

8.88 
8.12 

39 

6.97 

6.77 

8.47 

$25.70 

$25.06 

1 

6.59 

6.58 

8.00 

$24.49 

$24. 4& 

2 

6.03 

6.00 

7.33 

$22.70 

$22.60 

1 
1 

6.34 
5.53 

6.00 
6.00 

7.70 
6.72 

2 

5.99 

6.00 

7.21 

$22.57 

$22. 60^ 

1 

6.58 

6.18 

7.99 

$24.46 

(to  A  A.tt 

1 

6.66 

6.58 

8.09 

$24.71 

$24.46- 

1 
1 
8 
3 
5 
3 
2 
1 

c  on 

7.49 
6.31 
6.20 
5.94 
n.90 
5.97 
5.97 

ft  on 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 

7.53 
9.09 
7.67 
7.54 
7.21 
7.16 
7.25 
7.25 

24 

6.25 

6.20 

7.95 

$23.40 

$23  24 
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COTTON 

Manufacturer  or  Jobber  and  Brand 

u 

(0 
Xi 

B 

a 
o 

e3 

m 

Planters'  Oil  Mill, 
Tunica,  Miss. 

Cotton  S66d  ]y£6a,l  Fsrtilizsr 

1323 

Raccourci  Cotton  Oil  Company,  Linnited, 
Batchelor,  La. 

1744 
1920 

Rayne  Cotton  Oil  and  Manufacturing  Company, 
Rayne,  La. 

1923 
1241 
1328 
-  1581 
1479 
1667 

Red  River  Cotton  Oil  Company, 
Alexan.dria,  La. 

1434 
2082 

1845 
1422 

Richmond  Cotton  Oil  Company, 
Kennett,  Mo. 

Cotton  Seed  Meal  Fertilizer   

1655 

Ringgold  Cotton  Oil  Company, 
Ringgold,  La. 

1649 
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SEED  MEAL. 


triples 

NITROGEN 

0 

Comparative  Value 
Per  Ton 

9 

O 
fa 

-d 

O  M 

.2 

(0 

<o 

U  o 

0)  P 

11 

a 

13 
O 
P=( 

+= 
fl 

c3 
a 

'3 

o 

a 
< 

•d 
a 

3 

o 
fa 

0 

u 

cS 

2 

6.15 

1 

1 

6.58 

7.47  1 

$23.08 

$24.46 

1 

6.02 
5.55 

6.00 
6.00 

1 

7.30 
6.74 

1 

2 

5.79 

6.00 

7.02 

$21.93 

$22.60 

6.58 
6.66 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

7.99 
8.09 
8.24 
8.11 
8.34 

1 

3 
2 

6.78 
6.68 

1 

2 

0.87 
6.80 

3 

8.27 

12 

6.73 

6.00 

8.17 

$24.94 

(COO  Rn 

1 

6.86 
5.98 

6.59 
6.59 

8.33 
7.27 

2 

3 

6.42 

6.59 

7.80 

$23.94 

$24.49 

1 

6.37 
6.67 

6.17 
6.17 

7.74 
8.09 

1 

2 

6.52 

6.17 

7.92 

$24.26 

$23.14 

2 

6.18 

6.00 

7.50 

$23.18 

$22.60 

• 

1 

5.86 

4.01 

7.11 

$22.15 

$16.23 

104r 
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u 

o 

Manufacturer  or  Jobber  and  Brand 

on  Ni 

Stati 

Roberts  Cotton  Oil  Company, 

Maiden,  Mo. 

2174 

2215 

2220 

Average  

Roberts  Cotton  Oil  Company, 

Jonesboro,  Ark. 

1646 

Ruston  Oil  Mill  and  Fertilizer  Company, 

Ruston,  La. 

1918 

2069 

2150 

1477 

 • 

Shaw  Cotton  Oil  Company, 

Shaw,  Miss. 

2161 

2072 

Shawnee  Cotton  Oil  Company, 

Shawnee,  Okla. 

1806 

2098 

Sonia  Cotton  Oil  Company, 

• 

Alexandria,  La. 

Cotton  Seed  Meal  Fertilizer  

1334 

1575 

I 

Average   1 
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SEED  MEAL. 


Number  of  samples 
composited 

NITROGEN 

Ammonia  Found 

Comparative  Value 
Per  Ton 

a 

o 

a 

j-i 

:3 
O 

d 
G 

O 
fa 

-d 

(V 

G 

cS 

c3 

o 

1 
1 
1 

6.33 
6.18 
6.41 

6.00 
6.00 
6.00 

7.70 
7.51 
7.78 





3 

6.31 

6.00 

7.66 

$23.59 

1 



$22.60 

1 

6.23 

D .  UU 

7.58 

<r»  o  o  OA 

(COO  cn 
^d.d. .  OU 

19 
16 
1 
1 

6.61 
6.65 
6.84 
7.15 

6.60 
6.60 
6.60 
6.60 

8.02 
8.08 
8.31 
8.68 

37 

6.81 

6.60 



8.27 

$25.19 

$24.52 

1 

6.04 

6.00 
6.00 

7.34 
7.28 

2        1  5.99 

3 

0.02 

6.00 

7.31 

$22.66 

$22.60 

1 
1 

6.96 
6.64 

 1 

6.00 
o .  uu 

8.46 
8.07 

 ! 

2 

6.80 

6.00 

8.27 

 1 

$25.16 

$22.60 

1 
1 

2 

6.73 
6.61 

6.76 
6.76 

i 
1 

8.17  1 
8.02  1 

1 

6.67 

6.76 

8.10        1  $24.74 

$25.03 
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COTTON 


» 

Manufacturer  or  Jobber  and  Brand 

& 

a 

o 

+3 
a 

■1^ 

 .  .  1 

Standard  Guano  and  Chemical  Manufacturing  Company, 

IN c w   urican&j  i 

1662 

] 

2096 

St.  Landry  Cotton  Oil  Company, 

Opelousas,  La. 

1198 

1242 

1281 

1325 

1407 

1484 

1566 

1  1942 

I  2066 

1  1832 

1  1666 

St.  Martin  Oil  Works, 

St.  Martinsville,  La. 

1327 

1413 

1569 

1930 

Sunset  Cotton  Oil  Company,  Limited, 

Sunset,  La. 

1203 

'  1277 

1  1668 

1  1944 

1  2078 
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SEED  MEAL. 


Number  of  samples 
composited 

NITROGEN 

Ammonia  Found  <f> 

Comparative  Value 
Per  Ton 

a 

o 

a 

t-t 
c3 

O 

•a 
o 

•a 

<U 
0) 

-u 
fl 

cS 

cS 
3 

o 

1 
1 

6.48 

fi.27 

5.76 
5.76 

7.87 
7.62 

2 

6.38 

5.76 

7.75 

$23.82 

$21 .83 

4 
7 
2 
6 

i  2 
3 
3 
8 
11 
2 
3 

7.35 
7.04 
6.94 
6.76 
6.83 
6.77 
6.73 
6.59 
6.60 
6.40 
6.53 

6.58 
6.58 
6.58 
o.ao 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 
6.58 

8.92 
8.55 
8.43 
8.21 
8.30 
8.22 
8.17 
8.00 
8.02 

7  77 

7.93 

J 

1  51 

6.78 

6.58 

1  8.23 

$25.10 

$24.46 

I  2 
1  2 

6.46 

fi.90 

7.00 
7.00 
7.00 
7  00 

7.84 
8.38 
7.89 
8.09 



f    2        1  6.50 
4       1  6.66 

1 

10 

I  1 

6.63 

6.58 

!  7.00 
6.58 

8.05 
7.99 

$24.62 
$24.46 

$25.80 
$24.46 

I  1 

7 
2 
3 
3 

7.06 
6.44 
6.86 
6.61 
1  6.80 

6.00 
6.00 
6.00 
6.00 
6.00 

8.57 
7.83 
8.33 
8.02 
8.27 



1 



1  6.75 

6.00       1  8.20 

$25.00 

 ■ 

1  $22.60 
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Manufacturer  or  Jobber  and  Brand 

Station  Number 

Tensas  Cotton  Oil  and  Manufacturing  Company, 
St.  Joseph,  La. 

1928 

1925 


Average 


Texarkana  Cotton  Oil  Company,* 
Texarkana,  Ark. 

Cotton  Seed  Meal  Fertilizer  . 


The  Union  Oil  Company, 
Bunkie,  La. 

Cotton  Seed  Meal  Fertilizer 


Average   

Cotton  Seed  Meal  Fertilizer 


Average   

Cotton  Seed  Meal  Fertilizer 


Average   

♦Guarantee  not  ofRclal. 


1743 


1^'«2 

1580 
1669 
1196 
1266 
1331 
1810 
2010 
2100 
2124 
2176 


1202 
1265 
1322 
1415 
2204 
1820 
1929 
2088 


1426 

1818 
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SEED  MEAL. 


Number  of  samples 
composited 

NITROGEN 

Ammonia  Found  'fo 

Comparative  Value 
Per  Ton 

o 

P 

0 
c3 
%^ 
c3 
3 

o 

0 

o 

P 

4^ 

i=l 

cS 

Sh 

O 

3 
1 

6.12 
5.87 

6.00 
6.00 

7.43 
7.13 

4 

6.00 

6.00 

7.28 

Ann  A 

$22 . 60 

1 

7.29 

6.99 

8.85 

$26.73 

$25.77 

5 
1 
2 
7 
2 

1 
1 
2 
3 
]^ 

6.88 
6.68 
7.47 
6.38 
6.30 
6.48 
6.06 
6.12 
6.16 
6.09 
6.17 

6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 
6.59 

8.35 
8.11 
9.07 
7.75 
7.65 
7.87 
7.36 
7.43 
7.48 
7.40 
7.50 

26 

1 
3 
5 
2 
1 
2 
7 
1 

6.44 

6.62 
6.25 
6.49 
6.56 

e  on 
b .  oU 

5.90 

5.99 

6.01 

6.59 

6.17 
6.17 
6.17 
6.17 
6.17 
6.17 
6.17 
6.1/ 

7.81 

8.04 
7.59 
7.88 
7.96 
8.26 
7.17 
7.27 
7.30 

$24.01 

$24.49 

22 

1 
1 

6.33 

6.22 

5.59 

6.17 

5  76 

t;  7R 

7.68 
7.56 

«  7Q 

$23. e6 

$23.14 

2 

'l  5.91 

1       5.76       I  7.18 

$22.31       1  $21.83 
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COTTON 


a 

Manufacturer  or  Jobber  and  Brand 

_o 

+3 

S3 

02 

Union  Oil  Compsny^ 

Monroe,  La. 

Cotton  Seed.  Mesil  Fortilizer 

1339 

1474 

1573 

* 

1650 

2160 

1817 

1822 

lyss 

2092 

1157 

llninn     Oil  ^otvtnanx/ 

i 

1 

1  1432 

1657 

'  2063 

1  1568 

1    -  1813 

1  1939 

!  2149 

1  1       1  ^  M      ^1  1  1            r\  ¥V^  n  9  1^  V/ 

Kjniun     \Jll     \^\JTT\  yJcL  ft  y  y 

ViHalia  La 

1  1332 

1  1715 

i  2148 

1  1665 

1  1937 

I  2034 

1  2222 

I 
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Ill 


SEED  MEAL. 


nples 

NITROGEN 

■d 

a 

Comparative  Value 
Per  Ton 

Number  of  sai 
composited 

fl 
;3 
o 

•p 

fl 

e3 
eS 

o 

d 
o 

a 
< 

■d 

■d 

0) 
(D 

c3 

o 

6 . 61 
6.59 
6.90 

6.59  I 

1 

1 

6.59  1 

6.59 

6.59 

6  59 

6.59 

6.59 

6.59 

6.59 

6.59 

8.02 

8. GO  1 
8.38  1 
8.00  i 
8.05  1 
7.88 

t  .  i'l 

7.59 
7.96 
7.82 

. . .  1 

1  1 

4  1 

2  1 

]_  ] 
1  1 

 i 

-L  1 

6.63 
6.47 
6.37 
6.25 
6.55 
6.43 

1  1 

 1 

■i  i 

*  1 

6 

1 



 1 

1 

22 

 1 

6.54 



6.59 



7.94 

$24.33 

$24.49 

1 

6.69 
6.59 
6.59 
6.34 
1  6.44 
I  6.45 
]        6  51 

6.59 
6.59 
6.59 
6.59 
6.59 
6.5^ 
6.59 

8.12 
8.00 
8.00 

7.83 
7.83 
1  7.91 

- 

30 

2 

0 

1  

7 

q 

1 

X 

1  ' 

49 

I  . 

6.51 

6.59 

1  

7.91 

$24.23 

!  $24.49 

6.60 

1  6.59 
1  6.59 
I  6.59 
1  6.59 
6.59 
1  6.59 
1  6.59 

8.01 

8.00 
8.08 
8 .02 
7.99 

'  7.75 
1  7.58 

1 

4 
1 

6.59 
I  6.65 
I  6.61 
I  6.58 
1  6.37 
1  6.23 

1 

3 

4 

1 

15 

1  6.52 
i 

!  6.59 
I 

-I  

I  7.92 

1 

1  $24.26 

1 

1  $24.49 
1 
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COTTON 


Manufacturer  or  Jobber  and  Brand 


Washington  Cotton  and  Oil  Company, 
Washington,  La. 

Cotton  Seed  Meal  Fertilizer   


12  7  & 
1326 
1480 
1745 
1815 
208a 


Average 


Winona  Oil  and  Manufacturing  Company, 
Winona,  Miss. 

Cotton  Seed  Meal  Fertilizer   


1827 
2064 


Average 


Woodville  Oil  and  Manufacturing  Company, 
Woodville,  Miss. 

Cotton  Seed  Meal  Fertilizer   
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SEED  MEAL. 


Number  of  samples 
composited 

NITROGEN 

Ammonia  Found 

Comparative  "Value 
Per  Ton 

•a 

o 

P 
d 

c3 
u 

a 

o 

o 

4) 

a 

9 
6 
3 
1 
1 
2 

6.55 
6.53 
6.25 
6.42 
6.46 
6.71 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

7.96 
7.93 
7.59 
7.79 
7.85 
8.16 





22 

6.49 

6.00 

7.88 

$24.17 

$22.60' 

1 

3 

6.18 
6.26 

6  58 
6.58 

7.50 
7.61 

4 

6.22 

6.58 

7.56 

$23.30 

$24.46' 

2 

6.11 

5.75 

7.43 

$22.95 

$21.80 
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CHEMICALS 


Manufacturer  or  Jobber  and  Brand 


o 


1608 

1 

1718 

1 

1992 

1 

1754 

1 

1 

4 

1124 

2 

1158 

1 

1234 

2 

1 

5 

1  1455 

2 

1 

1  1084 

1 

1123 

1 

1369 

3 

5 

1119 

2 

I  1601 

1 

1 

Caddo  Fertilizer  Company, 
Shreveport,  La. 

Kainit   


Average 


Hazlehurst  Oil  Mill  and  Fertilizer  Company, 
Hazlehurst,  Miss. 

German  Kainit  


Average 


Jackson  Fertilizer  Company, 
Jackson,  Miss. 

German  Kainit   


New  Orleans  Acid  and  Fertilizer  Company, 
Gretna,  La. 

Kainit   


Average   

Muriate  of  Potash 


Average 


Planters'  Fertilizer  and  Chemical  Company, 
New  Orleans,  La. 

Planters'  Kainit   


Average   

Muriate  of  Potash 


I  1603 
I  1122 


1235 
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CHEMICALS 


NITROGEN 

Ammonia  Found  ^ 

POTASH 

Comparative  Value 
Per  Ton 

PI 

O 

G 

a 

CO 

o 

G 
O 

G 
c3 

G 
O 

(U 
G 

u 

c3 
3 

12.90  1 
13.60 

12.00 
12.00  1 

 1  1  

12.80  1 
13.00  1 

12.00  1 

 1 

id.,  uu 

[ 

13.08 

12.00 

$10.46 

$  9.60 

1 

13.24 
12.10 
13.28 

12.00 
12.00 
12.00 





12.87 

12.00 

$10.30 

$  9.60 

;  12.00 

1  

1  12.00 

$  9.60 

1    $  9.60 

j 

1 

1 

1 

i 

1    12.00    1  12.00 
I    12.65     1  12.00 
1    13.16    I  12.00 

1  

I 

1 

1  

1  • 

1  

I  

I  

 i  

1:  

1    12.60    1  12.00 

1  1 

50.16    [  50.00 
50.93    j  50.00 

1  $10.08 

1    $  9.60 

! 

I  

1 



I  

1  

 1  

1 

1    50.54    1  50.00 
1     •  1 

j  $40.43 

1  $40.00 

1 

1 

i 

1 

1 

1  _  ■ 
1 

1  12.51 

I 

1 

1 

12.00 
12.00 

1  ' 
j  1 

 I 

I  12.18 

 1  

 1  1  

1   I  j  12.35 

1   'l  ,J|  51.36 

'  12.00 
1  48.00 

$  9.88    1    $  9.60 
$41.09    1  $38.40 
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CHEMICALS 


Manufacturer  or  Jobber  and  Brand 

Station  Number 

Number  of  samples  i 
composited 

Standard  Chemical  and  Manufacturing  Company, 
New  Orleans,  La. 

1118 
1264 
1456 
1602 
1686 

2 
1 

a 

6 
5 

1120 
2200 

IT 

1 
1 

1085 
1121 

2: 

1 
1 

1110 

1109 
1416 
1742 
1973 

2 

1 

1 
1 
2 
1 

K 
9 

Swift  Fertilizer  Works, 
Atlanta^  Ga. 

1610 
1611 

1 
1 

Virginia-Carolina  Chemical  Company, 
Shreveport,  La. 

1192 
1609 
1719 
1755 

1 

2 
1 
1 

5 
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CHEMICALS 


NITROGEN 

A  mmonia  Found  ^ 

POTASH 

Comparative  Value 
Per  Ton 

c3 

O 

fl 

c3 

Sh 

c3 
O 

p 
o 

4) 

<U 

4-> 

a 

d 

fi 

c3 

0 

13.14 

13.36 
12,00 
12.33 

12.00 
12.00 
12.00 
12.00 
12.00 







13.96 





12.96 

48.78 
48.13 

12.00 

45.00 
45.00 

$10.37 

$  9.60 







. 



48.46 

51.79 
50.28 



45.00 

47.00 
47.00 

$38.77 

$36.00 







51.04 

47.00 

$40.83 
$50.94 

$37.60 
$51.20 

15.92 

15 . 31 
15.40 
15.32 
15.34 

16.00 

15.00 
15.00 
15.00 

19.33 

18.59 
18 . 70 

18  fil 
J-O  .  Dt 



15.34 



15.00 

18 . 64 

$49.09 
$  9.46 

$48.00 
1    $  9.60 

I  



11.82 

12.00 

'  

15 . 67 

14.82 

19.04 

1 

$50.14    1  $47.42 

1 

12.96 
13.10 
12.40 
j  13.48 

12.00 
12.00 
12.00 
12.00 

1  





1  12.99 

1  12.00 

1  $10.39 

$  9.60 

I 
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COMMERCIAL  FEEDING  STUFFS. 


J.  E.  Halligan.* 

During  the  past  season  the  following  analyses  of  feed  stuffs 
have  been  made  at  this  Station: 

Cotton  seed  meal   749 

Rice  bran   343 

Eice  polish   142 

Wheat  products  1,402 

Molasses  feeds   442 

Corn  chops  2,101 

Corn  and  oat  feeds   749 

Hominy    42 

Feed  meal   

Brewer's  grains   46 

Poultry  feeds   323 

Miscellaneous   

Total  analyses   6,469 

For  explanation  of  the  terms  protein,  fat,  carbohydrates, 

fiber,  water  and  ash  consult  Bulletin  86  of  this  Station. 

Copies  of  the  Feed  Stuff  Law  can  be  secured  by  applying 

to  the  Commissioner  of  Agriculture. 

COTTON  SEED  MEAL. 
The  Inter-State  Cotton  Seed  Crushers'  Association  at  its 
meeting  at  Jamestown  May  21-23,  1907,  adopted  the  following  as 
a  standard  classification  for  cotton  seed  meal : 

Section  1.— Choice  Cotton  Seed  Meal  must  be  finely  ground, 
perfectly  sound  and  sweet  in  odor,  yellow,  free  from  excess  of 
lint  and  hulls,  and  by  analysis  must  contain  at  least  8  per  cent 
of  Ammonia  (41.15  per  cent  protein); 

Section  2.— Prime  Cotton  Seed  Meal  must  be  finely  ground, 
of  sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or 

*With  the  assistance  of  H.  L.  Green,  B.  S. ;  J.  C.  Summers, 
B  S. ;  E.  Baus,  B.  S.,  and  W.  D.  Morgan,  B.  S. 
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reddish,  and  by  analysis  must  contain  at  least  7  1-2  per  cent  of 
Ammonia  (38.50  per  cent  protein). 

Section  3. — Good  Cotton  Seed  Meal  must  be  finely  ground, 
of  sweet  odor,  reasonably  bright  in  color,  and  by  analysis  must 
contain  at  least  7  per  cent  of  Ammonia  (36  per  cent  protein). 

Section  4.— Off  Cotton  Seed  Meal.  Any  Cotton  Seed  Meal 
which  is  distinctly  deficient  in  any  of  the  requirements  of 
prime  quality,  either  in  color,  odor,  texture  or  analysis,  or  all, 
shall  be  deemed  Off  Meal  and  should  be  sold  by  sample. 

The  meals  in  the  following  tables  are  classified  according  to 
the  above  standards  except  that  the  color  and  odor  are  not  con- 
sidered. There  are  some  companies  whose  goods  appear  under 
more  than  one  head.  According  to  this  classification,  490  meals 
analyzed  choice,  185  prime,  39  good  and  35  off. 

There  was  a  company  which  put  out  a  meal  that  ran  high 
in  protein  and  low  in  fat.  This  meal  was  treated  with  naphtha 
to  extract  the  oil  and  it  showed  a  very  fine  mechanical  condition. 

RICE  BRAN. 

It  is  almost  impossible  to  manufacture  rice  bran  and  elimi- 
nate all  the  hulls,  but  it  is  poor  and  objectionable  business  to  ad^ 
rice  hulls  to  rice  bran.  This  addition  of  hulls  lowers  the  value 
of  rice  bran  for  feeding  purposes  and  on  account  of  this  adulter- 
ation many  of  our  feeders  are  afraid  to  purchase  this  valuable 
by-product.  Many  of  our  large  mills  have  large  quantities  of 
rice  hulls  on  hand  and  they  seem  to  find  it  hard  to  dispose  of 
these  hulls  without  introducing  them  into  rice  bran. 

I  heard  that  the  States  of  Wisconsin  and  Pennsylvania  were 
opposed  to  the  sale  of  rice  bran  in  their  respective  States,  so  I 
wrote  them  regarding  this.  Both  States  permit  the  sale  of  rice 
bran.  Mr.  Woll,  chemist  of  the  Wisconsin  Ex5^')riment  Station, 
says  in  a  special  bulletin  that  Southern  mills  are  continually 
sending  circulars  to  our  feed  dealers  and  jobbers,  tempting  them 
to  handle  low-^rade  rice  products.  Mr.  Fuller,  chemist  of  the 
Department  of  Agriculture  of  the  State  of  Pennsylvania,  says 
that,  while  the  sale  of  rice  bran  is  not  prohibited  in  Pennsylvania, 
it  comes  within  the  provisions  of  the  Feeding  Stuffs  Law.  He  fs 
of  the  opinion,  however,  that  a  prohibitory  clause  should  be 
incorporated  into  the  law. 
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DISCUSSION. 

A  good  rice  bran  should  contain  12.50  per  cent  of  protein, 
10  per  cent  of  fat,  not  over  10  per  cent  of  fiber  and  not  over  9 
per  cent  of  ash,  and  it  should  not  have  a  rancid  odor.  By  perus- 
ing the  analyses  of  rice  brans  in  the  following  pages  you  will 
find  very  few  brands  up  to  the  above  standard.  According  to 
Dr.  Browne,  formerly  chemist  of  the  Louisiana  Sugar  Experi- 
ment Station,  who  made  extensive  investigations  on  rice  prod- 
ucts, the  formula  used  for  calculating  adulteration  in  rice  bran 
with  hulls  is  as  follows : 

Per  cent  hulls=3.33x  (per  cent  fiber— 10),  assuming  that  the 
hulls  carry-  40  per  cent  fiber  and  the  bran  runs  10  per  cent  fiber. 

A  sample  of  rice  bran  with  30  per  cent  fiber  would  be  con- 
sidered as  having  66.60  per  cent  hulls. 

Example:  Per  cent  hulls=3.33x  (30—10). 

3.33x20=66.60  per  cent. 

The  per  cent  of  hulls  given  in  this  bulletin  are  figured  by 
the  above  formula. 

Many  adulterated  rice  brans  run  up  to  their  guarantee,  yet 
they  may  be  injurious  to  the  digestive  organs  of  the  animal  to 
which  they  are  fed  when  the  per  cent  of  hulls  is  high. 

Pure  rice  bran  is  a  good  feed  and  mill  men  are  injuring 
future  business  by  flagrant  adulteration.  Great  care  should  be 
exercised  in  purchasing  rice  bran.  This  feed  can  be  purchased 
from  $12  to  $14  per  ton  at  the  mills. 

RICE  POLISH. 

There  were  142  samples  of  rice  polish  examined  during  the 
past  season.   Some  of  the  samples  contained  grits  and  hulls. 

When  the  percentage  of  grits  is  high  the  digestibility  of  the 
feed  is  lowered,  as  many  of  the  grits  pass  through  the  animal  un- 
digested. A  rice  polish  should  contain  11  per  cent  of  protein, 
7  per  cent  of  fat,  65  per  cent  of  carbohydrates,  1-2  per  cent  of 
fiber  and  3-5  per  cent  of  ash. 

Most  of  the  rice  mills  sell  this  feed  for  $20  a  ton. 

WHEAT  PRODUCTS. 
Under  this  head  come  wheat  bran,  wheat  middlings— some- 
times called  shorts— wheat  mixed  feed,  which  is  a  mixture  of 
wheat  bran  and  wheat  middlings  in  varying  proportions,  and 
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shipstuff,  which  is  generally  a  finely  ground  wheat  product  and 
is  sometimes  adulterated  with  ground  corn  cobs,  corn  bran,  oat 
hulls,  etc. 

There  were  a  few  samples  of  wheat  bran  adulterated  with 
corn  bran,  oat  hulls,  light  oats  and  weed  seeds.  Some  samples 
contained  screenings. 

There  are  some  wheat  feeds  put  out  under  trade  names, 
and,  while  they  reached  their  guarantees,  in  many  cases,  the  con-  - 
sumer  in  buying  these  feeds  pays  fully  as  much  as  for  the  pure 
article.  Many  of  these  wheat  feeds  are  so  finely  ground  that  it  is 
impossible  to  detect  adulteration  with  the  naked  eye.  The  pur- 
chaser should  demand  a  guarantee  of  15  per  cent  of  protein  on 
wheat  bran,  17  per  cent  of  protein  on  wheat  middlings  and  16 
per  cent  of  protein  on  wheat  mixed  feed.  Any  wheat  feeds  carry- 
ing: less  than  the  above  standards  should  be  avoided.  There  are 
some  wheat  feeds  reported  in  the  following  pages  that  run  as  low 
as  10  per  cent  protein. 

MOLASSES  FEEDS. 

There  was  a  large  quantity  of  this  class  of  goods  consumed 
in  this  State  during  the  past  season.  Some  of  the  samples 
showed  poor  mechanical  mixture.  It  is  necessary  for  the  manu- 
facturer to  dry  these  feeds  sufficiently  to  prevent  decomposition. 
There  were  a  few  shipments  where  fermentation  set  in  and  spoiled 
the  feed.  Most  of  the  molasses  feeds  found  on  our  market  are 
of  good  quality.  The  analyses  of  these  feeds  show  a  variation 
of  6.13  per  cent  to  22.31  per  cent  protein,  0.54  per  cent  to  8.22 
per  cent  fat,  5.80  per  cent  to  20.86  per  cent  fiber  and  8.03  per 
cent  to  17.15  per  cent  water. 

The  feeder  should  avoid  shipments  that  are  not  in  a  good 
mechanical  condition  and  feeds  that  smell  rancid  and  contain 
over  12  per  cent  of  moisture. 

CORN  CHOPS. 
There  were  2,101  shipments  of  corn  chops  analyzed  during 
the  past  season.  Some  of  the  samples  were  adulterated  with  corn 
cobs  and  many  of  these  feeds  were  composed  of  very  inferior 
corn.  There  were  a  few  samples  that  showed  signs  of  previous 
fermentation.  A  sample  of  bright  sweet  com  chops  and  a  sample 
that  was  fermented  were  analyzed  to  find  out  if  a  chemical 
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analysis  would  show  this  fermented  condition.    No.  1— Bright; 
sweet  sample :  No.  2— Fermented  sample. 

Carbohy- 

Protein.   Fat.       drates.  Fiber.  Water.  Ash. 

No     1       8.63       3.61        73.90  1.93  10.52  1.41 

No.    2       8.81       3.41        73.39  2.15  10.95  1.29 

The  above  analyses  show  that  in  this  case  the  chemical 
analysis  did  not  indicate  whether  or  not  the  corn  chops  was 
fermented. 

The  addition  of  corn  cobs  lowers  the  protein  and  fat  and 
increases  the  fiber.  Corn  chops  should  carry  9  per  cent  of  protein 
and  they  should  be  dry,  clean,  should  smell  sweet  and  should  be 
free  from  fermentation  and  adulteration. 

CORN  AND  OAT  FEEDS. 

These  feeds  are  made  of  mixtures  of  factory  by-products  or 
waste  products.  Some  of  the  brands  are  fortified  with  dried 
brewers'  grains,  alfalfa,  gluten  feed  and  other  substances  to 
bring  up  their  protein  content.  These  feeds  seem  to  find  a 
ready  market  in  Louisiana.  Some  of  the  samples  failed  to  meet 
their  guarantees.  The  results  reported  in  the  following  tables 
show  that  these  feeds  vary  from  6.50  per  cent  to  15.60  per  cent 
of  protein,  from  2.05  per  cent  to  6.80  per  cent  of  fat,  and  from 
6.69  per  cent  to  24.25  per  cent  of  fiber. 

The  purchaser  should  demand  a  feed  containing  not  less 
than  9  per  cent  protein,  3.50  per  cent  fat,  and  it  should  not 
contain  over  14  per  cent  fiber. 

BREWERS'  GRAINS. 
Dried  brewers'  grains  are  the  kiln  dried  by-product  from 
the  manufacture  of  beer.  This  feed  is  unpopular  in  Louisiana, 
as  some  of  the  feeders  think  that  rice  hulls  may  be  present.  The 
samples  received  in  this  laboratory  were  free  from  rice  hulls  and 
were  of  good  quality.  This  feed  should  contain  22  per  cent  of 
protein,  5  per  cent  of  fat  and  not  over  16  per  cent  of  fiber.  Ac- 
cording to  experiments  conducted  at  the  Massachusetts  Experi- 
ment Station  brewers'  grains  are  an  economical  and  satisfactory 
protein  concentrate  for  cattle  and  for  horses. 
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The  samples  analyzed  this  year  run  from  19.31  per  cent  to 
28.44  per  cent  of  protein,  from  5.78  per  cent  to  7.37  per  cent  of 
fat,  from  38.31  per  cent  to  45.52  per  cent  of  carbohydrates  and 
from  12.94  per  cent  to  17.90  per  cent  of  jfiber. 

POULTRY  FEEDS. 
The  several  poultry  feeds  are  composed  of  mixtures  of  corn 
(whole  or  cracked),  wheat,  wheat  by-products,  oats,  oat  refuse, 
cotton  seed  meal,  linseed  meal,  ground  alfalfa,  clover,  peas, 
millet  seeds,  rye,  sunflower  seeds,  barley,  weed  seeds,  animal  by- 
products, sweepings,  shells,  charcoal  and  other  waste  products. 
When  the  per  cent  of  ash  runs  high  it  is  generally  due  to  the 
presence  of  grit  or  shells.  A  poultry  feed  should  contain  not  less 
than  10  per  cent  of  protein  and  3  per  cent  of  fat,  and  it  should 
not  run  over  6  per  cent  of  ash.  It  should  be  free  from  shells, 
grit  and  weed  seeds.  The  purchaser  should  demand  a  feed  that 
smells  sweet  and  shows  a  good,  clean  appearance. 

The  following  table  may  be  found  useful  in  compounding 
rations : 

One  quart  One  pound 

Feed —  weighs  measures 

Cotton  Seed  Meal   1.5  lbs.  0.7  qts. 

Brewers'  Grains  (Dried)   0.6   "  1.7  " 

Wheat  Middlings  (Flour)   1.2   "  0.8  " 

Wheat  Middhngs  (Standard)   0.8   "  l.B  " 

Wheat  Mixed  Feed   0.6   "  1.7  " 

Wheat  Bran   0.5   "  2.0  " 

Whole  Oats   1.0   "  1.0  " 

Ground  Oats   0.7   "  1.4  " 

Wholewheat   1.9   "  0.5  " 

Ground  Wheat   1.7    "  0.6  " 

Whole  Corn  '.   1.7   "  0.6  " 

Corn  Meal   1.5   "  o.7  " 

Corn  and  Cob  Meal   1.4   "  0^7  " 

Corn  Bran   0.5   "  2.0  " 

Hominy  Meal   ,   1.1    "  0.9  " 

Corn  and  Oat  Feed  (Victor)   0.7   "  1.4  " 

Whole  Barley   1.5   "  0.7  " 

Barley  Meal   1.1    "  o.9  " 

Whole  Rye   1,7   "  0.6  " 

Rye  Meal  ]'  1.5   "  o.7  " 

Rice  Bran...   0.8   "  1.3  " 

Rice  Polish   1.2   "  0.8  " 

Molasses  (Blackstrap)   3.0   "  0.3  " 

Much  of  the  data  in  the  above  table  was  compiled  by  the 

Massachusetts  Experiment  Station. 
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Table  Showing  Results  of  Analyses  of  Feed  Stuffs  and  Approxi 

of  the  Experiment  Sta 


Carbohydrates 

PROTEIN 

in  Pounds 

in  Pounds 

NAME  OF  FEED 

n 

cS 

S  S 

1 

-2  fl  Ph 

< 

>^ 

>'^^ 

Alfalfa  Hav 

42 

70 

$0 

43 

14.30 

$0.35 

Bermuda  g^ass  hay  •••• 

51 

00 

0 

51 

10.70 

0.27 

Brewers'  grains    

45 

fiO 

0 

46 

23 .50 

0.59 

70 

.40 

0 

70 

10.30 

0.26 

41 

.20 

0 

41 

14.40 

0.36 

41 

no 

0 

41 

6.90 

0.18 

24 

.70 

0 

25 

18.40 

0 . 46 

23 

!io 

0 

23 

44.00 

1.10 

Cotton  seed  meal  (medium  grade) .... 

26 

.40 

0 

26 

39.00 

0.97 

30 

.30 

0 

30 

25.80 

0  •  65 

64 

.50 

A 

u 

OO 

9.80 

0.25 

39 

.00 

0 

39 

13.80 

0.35 

45 

.00 

0 

45 

5.90 

0.15 

1\/r 1 Q  c! a o     ^V^l  Q /^T^c!'f"i*ci 

65 

.90 

0 

66 

Oats 

59 

.70 

0 

60 

11.80 

0.29 

42 

.70 

0. 

43 

10.70 

0.27 

Rice  bran  (15  per  cent  hulls)  

44 

.50 

0 

45 

9.90 

0.25 

64 

.30 

0. 

64 

11.10 

0.28 

64 

.30 

0. 

64 

7.40 

0.18 

53 

.90 

0 

54 

15.40 

0.33 

60 

.40 

0 

60 

15.60 

0.39 

15 

.30 

0. 

15 

0.80 

0.02 

10 

.50 

0 

11 

1.60 

0.04 

24 

.70 

0 

25 

1.50 

0.04 

11 

.00 

0. 

11 

1.70 

0.04 
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mate  Comparative  Valuations  Made  at  the  Chemical  Laboratory 
tion,  Baton  Rouge,  La. 


FAT 
in  Pounds 

DIGESTIBLE  FIBER 
in  Pounds. 

TOTAL 
VALUATION  Per 

Amount 

1— 1 

TO  CO  0) 

^  a  ^ 
a  o  p 

.rH  H=N 
W 

o 

a 

< 

c€  ;-i 

K»-  T-H 

h-i 

O 

O 

T-H 

o 
H 

2.20 
2.90 
5.50 
5.00 
2.50 
1.60 
19.90 
8.00 
7.80 
6.90 
8.30 
3.70 
2.50 

$0.06 
0.07 
0.14 
0.13 
0.07 
0.04 
0.50 
0.20 
0.19 
0.17 
0.21 
0.09 
O.Ofl 

10.70 

*5!96 
1.30 
9.20 
21.20 
17.60 

$0.11 

0.06 
0.01 
0.09 
0.21 
0.18 

$0.95 
0.85 
1.25 
1.10 
0.84 
0.84 
1.39 
1.53 
1.42 

$19.00 
17.00 
25.00 
22.00 
16.80 
16.80 
27.80 
30.60 
28.40 

1.12 

22.40 

1.11 

22.20 

12.30 
15.10 

0.12 
0.15 

0.95 
0.81 
0.66 

19.00 
16.20 
13.20 

5!66 
4.60 
9.90 
5.80 
2.60 
4.00 
4.00 
0.30 
0.10 
0.40 
0.80 

0.13 
0.12 
0.25 
0.14 
0.07 
0.10 
0.10 
0.01 
0.00 
0.01 
0.02 

2.80 
12.30 
1.90 
0.80 
2.00 

i'.io 

0.90 
3 '.70 

6!63 

0.12 
0.02 
0.08 
0.02 

6!62 
6!6i 
6!64 

1.05 
0.94 
0.97 
1.07 
0.91 
1.02 
1.11 
0.18 
0.16 
0.30 
0.21 

21.00 
18.80 
19.40 
21.40 
18,20 
20.40 
22.20 
3.60 
3.20 
6.00 
4.20 
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Table  showing  Results  of  Analyses  of  Feed  Stuffs  and  Approxi 

of  the  Experiment  Sta 


NAME  OF  MANUFACTURER 


BRAND 


Valley  Milling  Co  

Ralston   Purina  Co  

American  Cereal  Co  

The  Great  Western  Cereal  Co  

Ralston   Purina  Co  

Ralston  Purina  Co  

Corno  Mills  Co  

Ralston   Purina  Co  

The  Valley  Milling  Co  

B.  F.  Glover  &  Son  Com.  Co  .  .  , 

The  Corno  Mills  Co.  

Ralston  Purina  Co.  

The  Corno  Mills  Co  

Ralston  Purina  Co  

Ralston  Purina  Co  

Alfalfa  Product  Co  V.V.V 

Lawrence  &  Hamilton  

Nutriline  Feed  &  Oil  Co  

Nutriline  Feed  &  Oil  Co  

American  Milling  Co  

Atlas  Feed  Pro.  &  Milling  Co  


Delta   , 

Purina   

Victor  corn  and  oats. 
Boss  corn  and  oats.. 

Good  Luck   

Peerless  feed   

Corno  chick  feed  

Scratch  size  

Acme  chicken   

N.  B.  chicken  feed... 

Corno  H.  &  M  

Protena  dairy  

Creamo  dairy   

Protena  alfalfa  feed. 
Peerless  alfalfa  feed. 

Alf.nif^  lass  

Stafolife   

Nutriline  dairy   

Nutriline  stock  feed., 
Sucrene  dairy  feed.  .. 
Sugar  feed   
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mate  Comparative  Valuations  Made  at  the  Chemical  Laboratory 
tion,  Batou  Rouge,  La. 


Carbohydrates 
in  Pounds 

PROTEIN 

FAT 

in  Pounds 

in  Pounds 

^  CS 

^ 

^  O 

o 

a 

O 
rj 

5     «  ^ 

c3  O  O 

O 
d 

n 

^^^^ 

03  O  O 

-t-i  tH 

b>-  Tl 

[>  -rt  ^■ 

61.50 

$0.62 

8.00 

1 

$0.20 

4.00 

$0.10 

59.60 

0.60 

14.00 

0.35 

4.80 

0.12 

62.20 

0.62 

8.00 

0.20 

3.20 

0.08 

62.30 

0.62 

8.20 

0.21 

4.00 

0.10 

57.00 

0.57 

11.20 

0.28 

3.30 

0.08 

54.30 

0.54 

8.40 

0.22 

2.90 

0.07 

70.20 

0.70 

10.50 

0.26 

3.00 

0.07 

69.50 

0.70 

10.20 

0.26 

3.10 

0.08 

60.20 

0.60 

8.50 

0.21 

2.90 

0.07 

65.00 

0.65 

9.50 

0.24 

3.50 

0.09 

58.10 

0.58 

9.30 

0.23 

3.20 

0.08 

40.00 

0.40 

20.10 

0.50 

5.50 

0.14 

51.20 

0.51 

13.30 

0.34 

2.90 

0.07 

56.50 

0.57 

10.50 

0.26 

3.30 

0.08 

58.50 

0.59 

11.20 

0.28 

3.20 

0.08 

43.00 

0.43 

12.50 

0.32 

0.90 

0.02 

52.00 

0.52. 

11.30 

0.28 

5.50 

0.14 

45.50 

0.46 

18.50 

■  0.46 

7.50 

0.19 

55.20 

0.55 

14.50 

0.36 

7.00 

0.18 

47.  CO 

0.48 

18.20 

0.45 

5.30 

0.13 

52.80 

0.53 

8.00 

0.20 

2.50 

0.08 

fq  o 


Total 
Valuation  per 


12.50 
8.00 
11.50 
10.50 
12.00 
15.20 
3.50 
3.50 
3.90 
6.50 
13.30 
16.20 
20.00 
12.50 
12.30 
19.50 
10.50 
8,90 
6.50 
12.20 
12.50 


$0.92 
1.07 
0.90 
0.93 
0.93 
0.83 
1.03 
1.04 
0.88 
0.98 
0.89 
1.04 
0.92 
0.91 
0.95 
0.77 
0.94 
1.11 
1.09 
1  06 
0.79 


$18.40 
21.40 
18.00 
18.60 
18.60 
16.60 
20.60 
20.80 
17.60 
19.60 
17.80 
20.80 
18.40 
18.20 
19.00 
15.40 
18,80 
22.20 
21.80 
21.20 
15.80 
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CHOICE  COTTON 


o 

les 
ited 

CD 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

^  o 

•2  § 
^  hi 

Found 

Guar- 
anteed 

Abbeville  Cotton  Oil  Co., 
Abbeville,  La. 

Cotton  Seed  Meal. 

1 
1 

2 
1 

655 
1004 
1306 
1843 

55.38 
45.50 
45.19 
45.00 

1^3.00 
Ji-S.OO 
JfS.OO 
It-S.OO 

5 

47.78 

43.00 

Arcadia  Cotton  Oil  Mill  &  Mfg.  Co., 
Arcadit.  La. 

Arcadia. 

2 
3 
3 
1 

808 
1289 
1117 
1856 

44.31 
45.19 
44.25 
43.63 

42.00 
42. 00 
42.00 
42.00 

9 

44.34 

42.00 

Arkansas  Valley  Cotton   Oil  Co., 
Dardanelle,  Ark. 

1 

1857 

44.16 

38. 75 

Cotton  Seed  Meal  Feed. 

Cenlerville  Cotton  Oil  Co., 
Centerville,  Miss. 
Cotton  Seed  Meal. 

2 
1 

756 
1073 

43.19 
43.19 

38. 75 
38. 75 

3 

43.19 

38.75 

Cinclare  Cotton  Oil  Co., 
Cinclare,  La. 

Cotton  Seed  Meal. 

1 
1 
1 

818 
1210 
1747 

43.25 
43.88 
41.09 

35.00 
35.00 
35.00 

3 

42.74 

35.00 

Clay  County  Cotton   Oil  Co., 
West   Point,  Miss. 
Cotton  Seed  Meal. 

4 
4 

939 
1031 

43.69 
43.91 

41.00 
41.00 

8 

43.80 

41.00 

Cotton    Seed  Meal 

2 
1 

1025 
896 

42.94 
40.56 

38.75 
38.75 

3 

41.75 

38.75 

*The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL.* 


Fat 

i 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

2.09 
12.41 

9.53 
11.00 

12.00 
12.00 
12. 00 
12.00 

14.02 
20.25 
22.41 
21.60 

20.00 
20.00 
20.00 
20.00 

10.68 
7.87 
9.09 
8.55 

If. 00 

k.oo 

Jf.OO 
If. 00 

9.72 
8  29 
7.96 

i  .V  ( 

8.11 
5.68 
5.82 

O.oo 

8.76 

12.00 

19.57 

20.00 

9.04 

If.OO 

O.O  t 

8.68 
8.62 
8.98 
7.35 

8. 00 
8.00 
8.00 
8.00 

24.22 
23.00 
23.10 
23.72 

15.00 
15.00 
15.00 
15.00 

6.64 
9.00 
7.82 
9.30 

10.00 
10.00 
10.00 
10.00 

9.48 
7.58 
9.18 
y.uu 

6.67 
6.61 
6.67 

i  .UK) 

8.41 

8.00 

28.26 

15.00 

8.19 

10.00 

9.06 

6.74 

9.70 

8.00 

24.41 

25.00 

6.05 

9.50 

8.65 

7.03 

8.27  ■ 
10.67 

8.20 
8.20 

26.14 
23.00 

25.00 
25.00 

7.34 
8.95 

9.50 
9.50 

8.74 
7.55 

6.32 

9.47 

8.20 

24.57 

25.00 

8.15 

9.50 

8.14 

6.48 

9.43 
9.92 
7.81 

8.00 
8.00 
8.00 

23.49 
22.47 
24.46 

20.00 
20.00 
20.00 

7.05 
8.61 
11.53 

10.00 
10.00 
10.00 

9.19 

i.OO 

8.13 

7.59 

>7  KA 
i  .o't 

6.98 

9.06 

8.00 

23.47 

20.00 

9.06 

10.00 

8.30 

7.37 

9.70 
9.92 

8.00 
8.00 

22.71 

23.69 

25.00 
25.00 

8.90 
8.65 

8.00 
8.00 

O.OD 

6.98 

O.O* 

6.85 

9.81 

8.00 

23.20 

25.00 

8.78 

8.00 

7.67 

6.74 

9.17 
9.17 

8.00 
8.00 

24.24 
26.22 

25.00 
25.00 

9.23 
8.42 

9.50  . 
9.50 

7.27 
9.01 

7.15 
6.62 

9.17 

8.00 

25.23 

25.00 

8.83 

9.50 

8.14 

6.88 
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CHOICE  COTTON 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

% 

Found 

% 
Guar- 
anteed, 

Conway  Cotton  Oil  &  Gin  Co., 
Conway,  Ark. 

Cotton  Seed  Meal  Feed. 

Cotton  Seed  Meal  Feed. 

3 

907 

45.19 

40.00 

2 

910 

44.81  U.OO 

DeSoto  Cotton  Oil  Co., 
IVIansfi3ld,  La. 
Cotton  Seed  Meal. 

1 

2 

1 
3 
3 

1988 
781 
1840 
1459 
1094 

42.75 
39.43 
43.44 
42.00 
44.31 

41.89 
41.89 
41.89 
41.89 
41.89 

10 

42.39 

41.89 

Hazlehurst  Oil  Mill  &  Fertilizer  Co., 
Hazlehurst,  Miss. 

Imperial   Cotton   Seed  Feed  Meal. 

13 
21 
19 
17 
5 
14 

A 

4: 

6 

Q 

17 

13 
9 
2 
5 

646 
858 
924 
978 
1113 
1159 
1276 

lOOi 

1429 
< 

1561 

1876 
1770 
2053 
2102 

40.50 
45.75 
41.94 
46.88 
45.44 
44.75 
44.87 
45.19 
41.13 
44.59 
44.69 
40.56 
43.06 
44.81 
45.31 
39.75 

40.00 
40.00 
40.00 
40.00 
40.00 
40.00 

40.00 

40.00 
40.00 
40.00 

40.00 
40.00 
40.00 
40.00 
40.00 
40.00 

159 

44.07 

40.00 

Hope  Cotton  Oil  Co., 
Hope,  Arki 

Cotton  Seed  Meal  Feed. 

7 
2 

1148 
1319 

46.75 
46.63 

41.00 
41.00 

9 

46.69 

41.00 

Cotton  Seed  Meal  Feed. 

3 

1805 

45.15 

38.75 
38.00 

Independent  Cotton  Oil  Co.f 
Columbus,  Miss. 
Cotton   Seed  Meal. 

1 

1212 

42. 34 

*  The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL.* 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 
Guar- 
anteed 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed. 

% 

Found 

% 

Found 

11.69 

9.00 

22.50 

26.00 

5.25 

8.00 

8.39 

6.98 

11.60 

9.00 

22.30 

27.00 

5.14 

7.50 

9.23. 

6.92 

8.95 
9.42 
8.86 
9.64 
9.08 

8.02 
8.02 
8.02 
8.02 
8.02 

23.51 
25.75 
24.27 
24.56 
23.27 

23.16 
2d.  16 
23.16 
23.16 
23.16 

8.85 
9.77 
9.00 

8.55 
7.97 

10.55 
10.55 
10.55 
10.55 
10.55 

9.65 
9.72 
7.73 
8.87 
8.43 

6.29 
5.91 
6.70 
6.38 
6.94 

9.19 

8M 

24.27 

23.16 

8.83 

10.55 

8.88 

6.44 

7.36 
8.58 
8.44 
8.02 
8.61 
8.13 
9.94 

10.18 
8.90 
8.50 
8.98 
6.72 
8.90 
8.73 
9.11 

11.16 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8. 00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

25.22 
21.14 
24.31 
23.20 
23.13 
23.30 
22.05 
20.53 
23.95 
26.69 
22.12 
25.83 
22.89 
22.69 
21.95 
22.77 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
2A.00 
24.00 
24.00 
24.00 
24.00 

11.14 
9.10 

10.56 
6.66 
8.29 
8.55 
9.52 
8.76 

10.18 
6.55 
8.56 
6.32 
9.55 
9.62 
8.10 

10.48 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
6.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

9.22 
9.23 
8.56 
8.84 
8.09 
8.91 
7.10 
8.57 
9.31 
7.35 
9.23 
8.29 
9.50 
7.65 
9.27 
9.62 

6.56 
6.20 
6.19 
6.40 
6.44 
6.36 
6.52 
6.77 
6.53 
6.32 
6.42 
6.28 
6.10 
6.50 
6.26 
6.22 

8.76 

8.00 

23.25 

24.00 

8.87 

5.00 

8.67 

(•.38 

8.61 
8.56 

10.00 
10.00 

24.09 
23.72 

27.00 
27.00 

4.90 
5.67 

8.00 
8.00 

8.46 
8.23 

7.19 
7.19 

8.59 

10.00 

23.90 

27. 00 

5.28 

8.00 

8.35 

7.19 

9.10 

8.00 

24.87 

■25.00 

6.28 

9.50 

7.77 

6.83 

9.14 

8.00 

25.25 

2^.00 

8.67 

9.00 

7.84 

6.76 
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CHOICE  COTTON 


^- 

C 

% 

I 

■'  m  ^ 

iber 

Protein 

JUame  of  Manufacturer  or  Jobber  and  j 

1^ 

1 

3  2  &  •, 
Im  o  H 

-  5 

0  P 

%  1 
Found  1 

% 

Guar- 
anteed 

Josey    Miller  Co., 

Beaumont,  Texas. 

1  1 
1  1 

L975 
L733 

49.00 
47.40 

49.18 
49.18 

Cotton  Seed  ivieai  r  eeu. 

2 

48.20 

49.18 

Kentwood   Oil    Mill   &   Mfg.  Co., 
Kentwood,  La. 

Cotton  Seed  Meal. 

4 
1 
6 

875 
1484 
699 

41.37 
45.56 
42.31 

40.00 
40.00 
40.00 

11 

43.08 

40.00 

  1 

LeCompte  Cotton  Oil  Co.,  Ltd., 

LeCompte,  La. 

Cotton  Seed  Meal. 

5 
4 

9 

941 
1118 

43.94 
44.06 

44.00 

42.93 
42.93 

42.93 

Lexington  Compress  &  Oil  Co., 
Lexington,  Miss. 

Cotton  Seed  Meal. 

1 

899 

41.81 

38.75 

Little  River  Cotton  Oil  Co., 
Ashdown,  Ark. 

Cotton  Seed  Meal. 

1 
1 

174( 
120( 

)  45.71 
)  44.75 

38.41 
38.41 

2 

45.23 

38.41 

Louisiana  Cotton  Oil  Co., 
Shreveport,  La. 

Cotton  Seed  Meal  Feed. 

1 

16 
10 
9 
6 

5 
4 
1 

85' 
100 
113 
125 
163 
143 
149 
195 

1  43.50 
3  42.94 
9  43.50 

2  44.13 
5  43.81 
0  42.88 
9  42.63 
9  45.25 

40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 

.j  52 

43.58 

40.00 

*  The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL." 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

'  % 
Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

%  ■ 
Found 

% 

Guar- 
anteed 

m 
% 

F'minrl 

70 

\2  \J  \X\.\.\X 

9.85 
12.25 

12.38 
12.38 

20.28 
22.26 

15.81 
15.81 

5.63 
4.82 

5.86 
5.86 

9.10 
6.97 

6.14 
6.30 

11.05 

12.38 

21.27 

15.81 

5.23 

5.86 

O  AO 

o.Oo 

6.22 

11.77 
10.98 
12.07 

8.00 
8.00 
8.00 

24.26 
20.53 
25.55 

25.00 
25.00 
25.00 

6.35 
6.57 
5.79 

3. 00 
3.00 
3.00 

9.73 
9.  77 
7.98 

6.52 
0.0  9 
6.30 

11.61 

8.00 

23.44 

25.00 

6.24 

3.00 

9.16 

6.47 

12.13 
10.50 

9.05 
9.05 

22.61 
22.66 

26.83 
26.83 

5.96 
6.01 

7.80 
7.80 

7.93 

n  on 
9.39 

7.43 
7.  00 

11.31 

9.05 

22:63 

26.83 

5.99 

7.80 

8.66 

7.41 

11.37 

8.00 

22.47 

25.00 

8.59 

9.50 

9.08 

6.68 

8.48 
8.32 

8.90 
8.90 

25.39 
26.35 

25.35 
25.35 

5.75 
6.25 

9.12 
9.12 

7.94 
7.14 

6.73 
7.19 

8.40 

8.90 

25.87 

25.35 

6.00 

9.12 

7.54 

6.96 

11.01 
9.81 
9.28 

10.48 
8.61 

11.11 
8.66 
6.13 

9.40 
9.40 
9.40 
9.40 
9.40 
9.40 
9.40 
9.40 

23.02 
22.89 
24.97 
23.84 
24.22 
22.43 
23.09 
24.93 

26.60 
26.60 
26.60 
26.60 
26.60 
26.60 
■  26.60 
26.60 

6.37 
8.76 
7.71 
6.91 
8.15 
7.04 
9.45 
6.75 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

Q.  017 

o.y  < 
8.26 
7.10 
7.03 
8.17 
9.35 
9.15 
9.45 

i .  io 

7.34 
7.44 
7.61 
7.04 
7.19 
7. 02 
7.49 

9.39 

9.40 

23.67 

26.60 

7.64 

9.00 

8.44 

7.28 

I 


20. 


Louisiana  Bulletin  No.  98. 


CHOICE  COTTON 


O  0) 

S 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

sis 

11 
m 

% 

Found 

% 

Guar- 
anteed 

Magnolia  Oil  Mill  &  Mfg.  Co., 
Magnolia,  Miss. 
Cotton   Seed  Meal. 

1 
2 
4 
4 
2 
2 
1 

822 
988 
1362 
1457 
1652 
1911 
2055 

41.81 
46.81 
44.87 
44.81 
44.50 
44.38 
45.19 

JFO.OO 
40.00 
40.00 

40.00 

40.00 
40.00 
40.00 

16 

44.62 

40.00 

Minden  Cotton  Oil  and  Ice  Co., 
Minden,  La. 

Cotton  Seed  Meal  Feed. 

4 
3 
2 

1036 
1311 
1468 

45.06 
45.31 
42.46 

40. 00 
40.00 
40.00 

9 

44.28 

40.00 

Natchez  Oil  Co., 
Natchez,  Miss. 

Cotton  Seed  Meal. 

1 
5 
6 
1 
4 

1737 
698 
1168 
1208 
1395 

44.37 
41.19 
43.19 
45.81 
43.25 

41.00 
41.00 
41.00 
41.00 
41.00 

17 

43.56 

41.00 

New  Orleans  Cotton  Oil  Co., 
New   Orleans,  La. 

Cotton  Seed  Meal. 

1 
3 

1012 
1324 

43.88 
44.31 

40.00 
40.00 

44.09 

40.00 

4 

Nutriiine  Feed  and  Oil  Co.,  • 
Crowley,  La. 

(Extracted  with  naptha.) 

3 

1549 

47.43 

42.00 

People's  Cotton  Oil  Co., 
Lafayette,  La. 

Cotton  Seed  Meal  Peed. 

1 
1 

3 

1062 
1385 
737 

44.87 
41.13 
44.69 

41.25 
41.25 
41.25 

5 

43.56 

41.25 

*  The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL.^ 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

■% 

Found 

% 

Guar- 
anteed. 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

8.41 
8.54 
9.18 
9.32 
9.89 
9.43 
9.26 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

27.27 
22^45 
23.10 
21.68 
24.99 
2I..88 
21.81 

26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 

7.27 
7.12 
8.76 
8.38 
8.18 
8.45 
8.98 

1 

8.00 
8.00  1 
8.00  ; 
8.00  : 
8.00 
8.00 
8.00 

9.44 
8.79 
7.50 
9.24 
6.08 
9.35 
8.60 

5.80 
6.29 
6.59 
6.57 
6.36 
6.51 
6.16 

9.16 

8.00 

23.31 

26.00 

8.16 

8.00 

8.43  6.32 

10.64 
8.87 
10.18 

7.50 
7.50 
7.50 

23.62 
23.54 
22.58 

20.00 
20.00 
20.00 

6.37 
8.06 
8.24 

7.50 
7.50 
7.50 

7.44 
7.68 
9.26 

6.87 
6.54 
7.28 

9.90 

7.50 

23.25 

20.00 

7.55 

7.50 

ft  1  Q 

o.  io 

u.  ov 

8.93 
8.85 
9.35 
10.47 
10.40 

9.00 
9.00 
9.00 
9.00 
9.00 

23.50 
27.88 
22.70 
20.84 
22.13 

27. 00 
27.00 
27.00 
27.00 
27.00 

7.67 
5.86 
7.69 
8.49 
7.49 

7.50 
7.50 
7.50 
7.50 
7.50 

8.08 
8*72 
9.42 
7.40 
9.28 

7.45 
7.50 
7.65 
.  6.99 
7.45 

9.60 

9.00 

23.41 

27.00 

7.45 

7.50 

8.58 

7.40 

8.31 
7.98 

8.00 

8.00 

23.10 
23.33 

26.00 
26.00 

9.59 
9.65 

9.62 

8.00 
8.00 

8.00 

8.31 
8.59 

6.81 
6.14 

8.15 

8.00 

23.22 

26.00 

8.45 
10.19 

6.47 
6.56 

4.54 

3.00 

25.38 

25.00 

5.90 

10.00 

8.75 
9.38 
11.04 

13.98 
13.98 
13.98 

23.83 
26.19 
22.07 

23. 73 
23.73 
23.73 

8.40 
7.34 
7.85 

9.52 
9.52 
9.52 

8.12 
9.63 
8.36 

6.03 
6.33 
5.99 

•  9.72 

13.98 

24.04 

23. 73 

7.86 

9.52 

8.70 

6.12 
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CHOICE  COTTON 


O  OD  <^ 

u 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

I  §  S 
^  O 

o  a 

m 

% 

Found 

% 

Gruar- 
anteed. 

Pickens  Cotton  Oil  Co., 

3 

759 

41.81 

38.75 

Pickens,  Miss. 

Cotton  Seed  Meal  Feed. 

 —  

Riiefnn  Oil  Mil!  &  P'pr'tili7er  Co 

riUSlOn   wll    IVI 1 1  i   Ob   1  CI  Llli^ci 

Ruston,  La. 

Cotton  Seed  Meal. 

7 
7 
5 
16 
1 
1 

744 
857 
936 
1100 
1742 
1955 

43.00 
43.38 
44.19 
44.06 
43.06 
42.69 

U.oo 

kl.OO 
U'OO 

U.oo 

Jfl.OO 
Ifl.OO 

37 

43.40 

M.OO 

standard  Cotton  Seed  Oil  Co., 
New  Orleans,  La. 

Cotton  Seed  Meal. 

1 
4 
2 
1 
1 

660 
912 
758 
1214 
1605 

48.22 
44.38 
39.63 
41.31 

JfO.OO 

ko.oo 
ko.oo 

IfO.OO 
IfO.OO 

9 

42.88 

ko.oo 

Standard   Guano  and   Chemical   Mfn  Co.. 
New  Orleans,  La. 
Cotton  Seed  Meal. 

2 

1381 

42.13 

JiO.OO 

Starksville  Cotton   Oil  Co., 
Starksville,  Miss. 

1 

1220 

44.83 

38. 75 

Cotton  beed  Meal  s  eed. 

Stroud  Cotton  Oil  Co., 
Stroud,  Okia. 

Cotton  Seed  Meal  Feed. 

3 

1  - 
1 

1 

1640 
1839 
2056 
2167 

44.56 
41.81 
43.25 
42.43 

38.00 
38. 00 
38.00 
38.00 

43.01 

38.00 

6 

St.  Landry  Cotton  Oil  Co., 
Opelousas,  La. 

Cotton  Seed  Meal. 

4 
5 
1 

1251 
944 
844 

.  42.13 
39.06 
44.94 

IiO.OO 
kO.OO 

ko.oo 

10 

42.04 

ko.oo 

*  The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL."" 


Fat 

i 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

fo 

Found 

8.20 

8.20 

25.10 

25.00 

6.47 

9.50 

11.11 

7.31 

8.95 
9.92 
8.28 
8.51 
9.65 
5.80 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

24.85 
24.03 
22.77 
23.23 
24.38 
24.37 

27.00 
27.00 
27.00 
27.00 
27.00 
27.00 

8.55 
7.61 
9.87 
8.86 
8.89 
10.10 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

o.  ou 
8.85 
8.57 
8.84 
7.79 
10.50 

6.35 
6!21 
6.32 
6.50 
6.23 
6.54 

8.52 

10.00 

23.94 

27.00 

8.98 

8.00 

ft  fti 

6.35 

9.70 
10.54 
10.06 
10.40 
10.50 

8.00 
8.00 
8.00 
8.00 
8.00 

21.92 
20.83 
27.55 
23.93 
24.21 

26.00 
26.00 
26.00 
26.00 
26.00 

5.21 
8.77 
8.06 
9.20 
8.74 

8.00 
8.00 
8.00 
8.00 
8.00 

8.42 
8.78 
8.73 
8.64 

ft  QQ 

o.oy 

6.53 
6.70 
5.97 
6.52 

t  .  /CO 

10.24 

8.00 

23.69 

26.00 

8.00 

8.00 

8.59 

6.60 

10.47 

8.00 

23.00 

26.00 

8.09 

8.00 

8.63 

7. bo 

8.09 

8.20 

24.34 

25.00 

8.03 

9.50 

7.95 

6.76 

10.05 
9.85 
9.92 
9.39 

8.00 
8.00 
8.00 
8.00 

25.18 
26.14 
24.96 
26.23 

25.00 
25.00 
25.00 
25.00 

6.42 
7.92 
6.43 
6.91 

9.00 
9.00 
9.00 
9.00 

7.88 
'  7.88 
9.19 
y.uu 

6.41 
6.40 
6.25 
fi  04- 

O.  V/Tt 

9.80 

8.00 

25.63 

25.00 

6.92 

9.00 

ft  QA 

9.59 
12.55 
9.41 

8.50 
8.50 
8.50 

24.30 
22.89 
24.06 

24-00 
24.00 
24.00 

9.59 
11.30 
6.61 

10.50 
10.50 
10.50 

8.27 
8.47 
9.08 

6.12 
5.73 
5.90 

10.51 

8.50 

'  '-^3.75 

24.00 

9.16 

10.50 

8.60 

5.91 

24: 
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CHOICE  COTTON 


r  of 

les 

ited 

ber 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

a  c6 

^  o 

•2  1 

Found 

Guar- 
anteed 

Sunset  Cotton  Oil  Co., 
Sunset,  La. 

Cotton  Seed  Meal. 

1 

3 
3 
1 

812 
977 
1188 
1589 

39.50 
44.31 
43.56 
42.69 

40.00 

40.00 
40.00 
40.00 

8 

42.52 

40.00 

■  

Swaffield  Murphy  Com.  Co., 
New  Orleans,  La. 

1 
1 

1736 
1734 

42.00 
41.50 

38.00 
38.00 

Cottc-n'  Seed  Meal. 

2 

41.75 

38.00 

The  Union  Oil  Co., 
Gretna,  La. 

Cotton  Seed  Meal.  • 

3 
5 
2 
3 
1 
1 

749 
864 
1391 
1104 
1950 
2062 

42.37 
41.38 
47.00 
44.69 
45.81 
48.68 

41.00 
41.00 
41.00 
41.00 
41.00 
41.00 

15 

44.99 

41.00 

The  Union  Oil  Co., 
onrcvcpunL^  L*cia 
Cotton  Seed  Meal  Feed. 

1 
11 
15 
7 
4 
3 
3 
3 

2165 
715 
961 
1182 
1471 
1625 
1904 
2031 

42.00 
41.06 
42.43 
43.38 
41.44 
43.38 
39.81 
42.56 

41.00 
41.00 
41.00 
41.00 
41.00 
41.00 
41.00 
41.00 

47 

42.00 

41.00 

*  The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL." 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

'  % 

% 

% 

% 

%  i 

% 

% 

% 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

13.52 
11.57 
10.40 
12.36 

8.00 
8.00 
8.00 
8.00 

26.15 
33.18 
34.05 
32.45 

26.00 
26.00 
26.00 
26.00 

6.89 
7.16 
7.66 
7.89 

8.00 
8.00 
8.00 
8.00 

9.15 
8.85 
8.11 
8.77 

5.79 
5.93 
6.22 
5.84 

11.71 

8.00 

33.70 

26.00 

7.40 

8. 00 

8.72 

5.95 

8.92 
10.12 

8.00 
8.00 

37.95 
37.46 

25  00 
25.00 

7.98 
8.16 

9.00 
9.00 

7.30 
6.88 

5.58 
5.88 

9.53 

8.00 

27.71 

25.00 

8.07 

9.00 

7.09 

5.86 

9.20 
9.97 
8.77 
10.01 
8.35 
9.76 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

28.76 
25.88 
23.76 
25.01 
24.82 
21.83 

27.00 
27.00 
27.00 
27.00 
27.00 
27.00 

6.23 
6.65 
6.03 
6.09 
5.98 
4.64 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

7.10 
9.56 
9.22 
7.42 
8.98 
9.07 

6.34 
6.56 
6.22 
6.78 
6.06 
6.02 

9.34 

10.00 

34.84 

27.00 

5.94 

8.00 

8.56 

6.33 

8.23 
9.35 
9.32 
9.03 
9.58 
S.66 
8.63 
8.17 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

35.39 
35.93 
31.90 
33.35 
33.31 
34.98 
33.94 
24.44 

27.00 
27.00 
27.00 
27.00 
27.00 
27.00 
27.00 
27.00 

7.83 
7.92 
9.71 
8.76 
9.02 
8.32 
11.73 
8.38 

S.OO 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

9.58 
8.74 
9.95 
8.12 
9.80 
7.57 
9.48 
9.48 

7.07 
7.00 
6.69 
7.36 
6.95 
7.19 
6.41 
6.97 

8.87 

10.00 

24.13 

27.00 

8.95 

8.00 

9.09 

6.96 

26 
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PRIME  COTTON 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

Arkansas  Valley  Cotton  Oil  C 
Dardanelles  Ark. 

Cotton   Sppfl  TVTfal  TT"f>pd 

3 

3032 

1 

39.97 

38.00 

Bastrop  Cotton   Oil  Co., 
Bastrop,  La. 

Cotton  Seed  Meal  Feed. 

2 
1 

1204 
1749 

41.50 
38.75 

IfO.OO 
IfO.OO 

3 

40.13 

IfO.OO 

Breaux  Bridge  Cotton  Oil  Co., 
Breaux  bridge,  La. 

Cotton  Seed  Meal. 

1 

2094 

39.69 

If0.90 

Brookhaven  Cotton  Oil  Co., 
Brookhaven,  Miss. 

Cotton  Seed  Meal. 

1 
1 
2 
2 

1026 
1194 
2144 
757 

42.75 
39.31 
40.94 
38.08 

38. 00 
38.00 
38.00 
38.00 

6 

40.27 

38.00 

Buckeye  Cotton  Oil  Co., 
Jackson,  Miss. 

Cotton  Seed  Meal. 

1 

1536 

39.87 

kO.25 

Centerville  Cotton  Oil  Co., 
Centerville,  Miss. 

Cotton  Seed  Mea\ 

2 
1 

645 
814 

41.69 
40.38 

kO.OO 
IfO.OO 

3 

41.04 

IfO.OO 

Central   Cotton   Oil  Co., 
Deeson,  Miss. 

Cotton  Seed  Meal. 

'  4 

935 

39.63 

38.75- 

Columbia  Cotton  Oil  Mill  &  Mfg.  Co., 
New  Orleans,  La. 

Cotton  Seed  Meal. 

1 
3 
2 
3 
2 
2 
1 

678 
724 
1021 
1384 
1826 
2030 
2131 

41.53 
38.06 
41.50 
36.31 
39.56 
39.63 
38.69 

37.87 
37. 8T 
37.87 
37.87 
37.87 
37.87 
37.87 

14 

39.33 

37.87 

*The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL."" 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

9.87 

8.00 

23.10 

25.00 

10.32 

9.00 

9.41 

7.33 

9.71 
11.85 

7.50 
7.50 

21.68 
23.17 

15.00 
15.00 

10.75 
11.30 

10.00 
10.00 

9.14 
8.10 

7.22 
6.83 

10.78 

7.50 

22.43 

15.00 

11.02 

10.00 

8.62 

7.02 

9.13 

25.30 

10.12 

9.71 

6.05 



8.77 
7.82 
7.63 
7.36 

7.00 
7.00 
7.00 
7.00 

24.30 
26.42 
23.11 
27.37 

32.00 
32.00 
32.00 
32.00 

10.55 
11.70 
13.40 
13.14 

12.00 
12.00 
12.00 
12.00 

7.59 
8.58 
9.17 
8.30 

6.04 
6.17 
5.75 
5.75 

7.90 

7.00 

25.30 

32.00 

12.20 

12.00 

8.41 

5.92 

9.06 

9.55 

22.49 

23.55 

12.03 

11.95 

10.36 

6.19 

11.87 
8.82 

8.00 
8.00 

24.14 
28.85 

26.00 
26.00 

6.16 
6.22 

3.00 
3.00 

8.90 
9.27 

7.24 
6.46 

10.35 

8.00 

26.49 

26.00 

6.19 

3.00 

9.08 

6.85 

9.66 

7. 75 

25.41 

25.00 

9.90 

8.40 

8.10 

7.30 

9.42 
9.60 
11.00 
10.90 
9.18 
9.19 
9.75 

10.70 
10.70 
10. 70 
10.70 
10.70 
10.70 
10.70 

23.43 
27.12 
23.12 
25.36 
24.82 
23.64 
26.20 

26.57 
26.57 
26.57 
26.57 
26.57 
26.57 
26.57 

8.96 
10.52 
9.10 
10.61 
!  11.25 
;  10.64 
;  10.97 

8.81 
8.87 
8.87 
8.87 
8.87 
8.87 
8.87 

9.43 
7.94 
8.14 
9.34 
7.94 
10.12 
8.47 

7.23 
6.76 
7.14 
7.48 
7.25 
6.78 
5.92 

9.86 

10.70 

1  24.81 

26.57 

'  10.29 

8.87 

8.77 

6.94 
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PRIME  COTTON 


O  03  O) 

ber 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

o 

?s 

% 

Found 

% 

Guar- 
anteed 

Concordia  Cotton  Oil  Co., 
Vidaiia,  La. 

Cotton  Seed  Meal. 

2 
3 
2 
4 
2 
3 

807 
976 
1419 
1514 
1656 
1905 

36.44 
38.06 
41.13 
39.56 
40.44 
41.19 

40.00 

40.00 

40.00 
40.00 
40.00 
40.00 

16 

39.47 

40.00 

E.  L.  Erwin, 
Clinton,  La. 

Cotton  Seed  Meal. 

1 
2 

1610 
1068 

38.56 
42.25 

38.00 
38.00 

3 

40.41 

38.00 

Eastman   Oil  Mills, 
Jonestown,  Miss. 

Cotton  Seed  Meal. 

5 

1622 

39.44 

38.75 

Feliciana  Oil  Co., 

St.   Francisville,  La. 

Cotton  Seed  Meal. 

2 
1 
3 
1 

760 
1074 
1383 
1617 

36.25 
42.56 
43.19 
40.31 

40.00 
40.00 
40.00 
40.00 

7 

40.58 

40.00 

Indianoia  Cotton  Oil  Co., 
Indianola,  Miss. 

Cotton  Seed  Meal. 

3 

772 

38.56 

38.75 

Jackson   Cotton   Oil  Co., 
Jackson,  Miss. 

Cotton  Seed  Meal. 

1 
1 
2 

900 
1477 
764 

39.75 
41.63 
41.56 

41.00 

41.00 

41.00 

40.99 

41.00 

Madison  Cotton  Oil  Co., 
Tallulah,  La. 

Cotton  Seal  Meal  Feed. 

1 

2 
2 

853 
1547 
990 

44.44 
36.00 
37.63 

40.00 
40.00 

40.00 

5 

39.35 

40.00 

*  The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL.'' 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

% 

% 

%  1 

% 

% 

% 

% 

Found 

Guar- 
anteed; 

Found 

Guar-  j 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

17.00 

6.00 

1 

23.49 

27.00 

7.77 

8.00 

8.47 

6.83 

U.TO 

6.00' 

23.21 

27.00 

12.29 

8.00 

8.18 

6.61 

9.69 

6.00 

22.01 

27.00 

9.87 

8.00 

10.08 

7.22 

11.66 

6.00 

24.46 

27.00 

7.87 

6.00 

9.29 

7.16 

1  9  Aft 

0 .  uu 

24.24 

27. 00 

8.04 

8. 00 

7.57 

7.25 

10.92 

6.00 

2L65 

27.00 

9.55 

8.00 

9^60 

7.09 

12.24 

6.00 

23.18 

27.00 

9.22 

8.00 

8.86 

7.03 

.  

Q  ^zL 

V. 

in  nn 

25.46 

21.00 

11.62 

9.00 

8.71 

6.31 

9.99 

10.00 

23^08 

21.00 

9.74 

9.00 

8.84 

6.10 

9.67 

10.00 

24.27 

21.00 

10.6b 

9.00 

8.77 

6.20 

i  1.  0^ 

R  9f) 

24.42 

25.00 

8.81 

9.50 

8.45 

7.54 

i  L.  (JO 

o .  uu 

29.48 

26.00 

7.86 

3.00 

9.06 

5.82 

11.69 

8.00 

23*05 

26.00 

7.60 

3.00 

8.49 

6.61 

Q  9ft 

o.  uu 

9'-i  8^ 

/CO.  0(J 

9fi  nn 

fiO.  uu 

8.77 

3. 00 

8.46 

6.45 

9.78 

8.00 

25.01 

26.00 

10^44 

3.00 

8.20 

6.26 

10.57 

8.00 

25.35 

26.00 

8.67 

3.00 

8.55 

6.28 

 ■  

11.10 



8.  SO 

17.47 



25.00 

7.58 

9.50 

10.69 

7.01 

8.47 

10.00 

22.75 

27.00 

13.60 

8.00 

9.12 

6.31 

8.10 

10.00 

24.10 

27. 00 

10.69 

8.00 

9.17 

6.31 

8.66 

10.00 

25.93 

27.00 

9.68 

8. 00 

8.05 

6.12 

8.40 

10.00 

24.26 

27. OG 

11.32 

8.00 

8.78 

6.25 

8.37 

8.00 

25.20 

26.00 

6.12 

8.00 

9.09 

6. 78 

9.80 

8.00 

24.88 

26.00 

12.64 

8.00 

9.93 

6.75 

10.23 

8.00 

20.09 

26.00 

12.85 

8.00 

12.24 

6.96 

9.47 

8.00 

23.39 

26.00 

10.54 

8.00 

10.42 

6.83 
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PRIME  COTTON 


Name  of  Manufacturer  or  Jobber  and 
Brand. 

Number  of 

Samples 
Composited 

1  Station 
Number 

Protein 

% 

X;  UU.11U. 

Guar- 
anteed 

Mississippi    Cotton    Oil  Co., 
Jackson,  Miss. 

Cotton  Seed  Meal. 

2 
2 
3 
1 
1 

653 
716 
90o 
1221 
1696 

40.28 
37.38 
40.56 
42.75 
38.59 

38.63 
38.63 
38.63 
38.63 
38.63 

9 

39.91 

3ii.63 

Mixten  City  Oil  Works, 
Mixten  City,  Miss. 

Cotton  Seed  MeaL 

Q 

iiOO 

38.69 

38.75  . 

Perkins  Oil  Co., 

Memphis,  Tenn. 

Cotton  Seed  Meal  Feed. 

1 

1478 

39.19 

38.00 

Piedmont  Oil  Refg.  Co., 
Farmerdale,  Ala. 

Cotton  Seed  Meal  Feed,  2nd  Grade. 

1 
1 

1969 
2071 

40.50 

40.25 

38.00 
38.00 

2 

40.38 

38.00 

Planters'  Oil  Mill, 
Monroe,  La. 
Cotton   Seed  Meal. 

1 

Q 

o 
2 

1  . 

7do 
664 

1548 
1858 

36.01 
41.16 
38.50 
40.06 
40.44 

1^2. 00 
IfS.OO 
U2.00 
If2.00 
JfS.OO 

9 

39.23 

A2.00 

rort  vaiDson  vYorKs, 
Port  Gibson,  Miss. 
Cotton  Seed  Meal. 

6 
1 
2 
3 
1 
1 

703 
1475 
1024 
1310 

847 
1954 

37.75 
39.50 
39.87 
40.63 
41.38 
.  38.38 

38.00 
38.00 
38.00 
38.00 
38. 00 
38.00 

14 

39.58 

38.00 

Raccourci  Cotton  Oil  Co., 
Batchelor,  La. 
Cotton  Seed  Meal. 

1 

905 

40.13 

JfO.OO 

*  The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL."" 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

lo 

Found 

Found 

7.19 
9.54 
10.25 
10.00 
12.41 

10.00 
10.00 
10.00 
10.00 
10.00 

25.47 
28.  lo 
22.92 
22.06 
23.45 

27.37 

27.37 
27.37 
27.37 

10.08 

1 1  9Q 

11.03 
10.77 
10.66 

9.00 

9.00 
9.00 
9.00 

9.55 
7.89 
9.05 
7.83 
8.81 

7.43 
5.72 
6.19 
6,59 
6.08 

9.88 

10.00 

24.42 

ZJ  .61 

1  n  77 

iU.  i  i 

Q  nn 

•J  ,uu 

8.62 

6.40 

8.44 

8.20 

25.41 

25.00 

10.99 

9.50 

9.30 

7.17 

8.91 

8.00 

26.36 

25.00 

9.17 

9.00 

9.25 

7.12 

10.48 
11.94 

8.00 
8.00 

24.09 
22.67 

25.00 
25.00 

9.58 

o.  ov 

18.00 
is  nfi 

9.00 
9.96 

6.35 
6.29 

11.21 

8.00 

23.38 

25.00 

9.23 

18.00 

9.48 

6.32 

12.60 
9.07 

11.45 
9.02 
9.65 

8.00 
8.00 
8.00 
8.00 
8.00 

26.80 
24.86 
23.15 
23.33 

fiiO,  to 

15.00 
15.00 
15.00 
15.00 

11^  on 

10.  uu 

10.54 
9.66 
13.19 
11.67 
11.32 

10.00 
10.00 
10.00 
10.00 
10.00 

7.74 
7.66 
8.00 
9.77 
8.63 

6.31 
7.59 
6.71 
6.15 
7.01 

10.16 

8.00 

24.18 

15.00 

i  i.  iCO 

in  nn 

lu.  uu 

8.40 

6.75 

8.34 
8.22 

9.61 
9.01 
9.60 

8.00 
8.  00 

o.UU 

8.00 
8.00 
8.00 

28.84 
25.18 
24.60 
22^50 
26.91 
24.46 

32.00 
32.00 
32.00 
32.00 
32.00 
32.00 

9.92 
10.97 
13.11 
12.67 

7.73 
13.10 

11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

9.08 
9.33 
7.23 
8.01 
8.82 
8.70 

,  6.07 
6.80 
6.12 
6.58 
6.15 
5.76 

8.98 

8.00 

25.42 

32.00 

11.25 

11.00 

8.52 

6.25 

11.81 

7.00 

22.26 

26.00 

9.52 

8.00 

8.90 

7.38 
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PRIME  COTTON 


Name  of  Manufacturer  or  Jobber  and 
Brand 

0  oc  a; 

3 

!2h  0 

Station 

Number 

Protein 

Found 

Guar- 
anteed 

Red   River  Cotton  Oil  Co., 
Alexandria,  La. 
Cotton  Seed  Meal. 

1 
1 

8 
6 

3 

160£ 

84^ 

QQr 
yol 

1042 

1350 

)  38.31 
38.63 
38.69 
41.10 
39.44 

30.00 
30.00 
30. 00 
30.00 
30.00 

19 

39.23 

30.00 

Cotton  Seed  Meal. 

1 

846 

40.44 

38.75 

Sonia  Cotton  Oil  Co., 
Alexandria,  La. 

Cotton  Seed  Meal. 

2 
7 
4 
1 

826 
1002 
1121 

38.44 
42.63 
41.69 
40.38 

42.00 
42.00 
42.00 
42.00 

14 

40.78 

42.00 

Tensas  Cotton  Oil  &  Mfg.  Co., 
St.  Joseph,  La. 

Cotton  £eed  Meal  Feed. 

1 
1 
1 

679 
829 
1615 

40.19 
41.44 
37.16 

40.00 
40.00 
40.00 

3 

39.60 

40.00 

The  Union  Oil  Co., 
Bunkie,  La. 

Bunkie  Mill  Cotton  Seed  Meal  Feea. 

5 
3 
1 

945 
1125 
1855 

39.75 
39.38 
36.84 

33.00 
33.00 
33. 00 

9 

38.66 

33.00 

Tho  Union  Oil  Co., 
Monroe,  La. 

Cotton  Seed  Meal. 

7 
3 
3 
1 

709 
890 
1119 
1490 

41.75 
39.88 
40.13 
41.44 

41.00 
41.00 
41.00 
41. 00 

14 

40.81 

41.00 

Tho   Union  Oil  Co., 
Torras,  La. 

Cotton  Seed  Meal. 

1 
1 
1 
1 

904 
1390 
1712 
1977 

42.06 
41.06 
39.11 
39.81 

41.00 
41.00 

41.00 

41.00 

4 

40.51 

41.00 

The  Union  Oil  Co., 
Vidalia,  La. 

Cotton   Seed  Meal. 

2 
1 
1 

811 
L389 
L865 

36.81 
41.81 
40.19 

41.00 
41.00 
41.00 

4 

39.60 

41.00 

*  The  color  and  odor  are  not  considered  in  grading  these  samples. 
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SEED  MEAL.'- 


Fat 

i 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

iruai  - 
anteed 

Found 

Gruar- 
anteed 

Found 

fc 

Gruar" 
anteed 

Found 

Found 

8.27 
9.99 
9.b8 
8.86 
8.88 

9.06 

1.25 
7.25 
7.25 
7.25 
7.25 

7. 25 

27.11 
26.24 
24.56 
25.52 
24.86 

25.66 

35.00 
35.00 
35.00 
35.00 
35.00 

35.00 

10.70 
9.78 
10.67 
10.66 
10.69 

25.00 
25.00 
25.00 
25.00 
25.00 

8.94  1  6.67 
9.07  6.84 
9.57  6.69 
7.19  7.2-i 
8.89  !       7. -^9 

10.49 

25.00 

8.72 

6.84 

8.64 

8.20 

27.05 

25.00 

6.62 

9.50 

9.80 

7.45 

8.29 
9.19 
8.49 
8.86 

7.00 
7.00 
7.00 
7.00 

28.00 
28.45 
24.15 
24.95 

18.00 
18.00 
18.00 
18.00 

9.26 
8.79 
8.98 
10.10 

9.00 
9.00 
9.00 
9.00 

8  98 
8.12 
9.58 
9.80 

7.08 
7.22 
7.11 
6.91 

8.58 

7.00 

25.14 

18.00 

9.28 

9.00 

9.15 

7.07 

10.62 
9.85 
8.68 

8.00 
8.00 
8.00 

22.85 
24.22 
25.56 

26.00 
26.00 
26.00 

9.84 
6.46 
18.06 

8.00 
8.00 
8.00 

9.10 
10.36 
8'S7 

7.90 
7.67 
6.72 

9;70 

8.00 

24.21 

26.00 

9.62 

8.00 

9.44 

7.43 

12.05 
10.18 
9.20 

9.00 
9.00 
9.00 

23.77 
25.82 
26.27 

27.00 
27.00 
27.00 

8.53 
8.77 
11.80 

11.00 
11.00 
11.00 

9.04 
8.84 
9.80 

6.86 
7.06 
6.59 

10.46 

9.00 

25.29 

27.00 

9.70 

11.00 

D.oO 

10.28 
8.90 

10.55 
8.91 

10.00 
10.00 
10.00 
10.00 

24.98 
24.24 
22.81 
22.26 

27.00 
27.00 
27. 00 
27.00 

7.63 
10.81 
10.62 
11.52 

8.00 
8.00 
8.00 
8.00 

8.58 
9.75 
9.57 
9.30 

6.78 
6,92 
6.82 
6.57 

9.66 

10.00 

28.45 

27.00 

10.02 

8.00 

9.30 

6.77 

9.27 
7.24 

8  18 
8.U8 

8.18 

10.00 
10.00 
lO.  00 
10.00 

10.00 

28.55 
2.>.08 
j    24. 98 
2:^".7ii 

27.00 
27. 00 
27. 00 
27. 00 

8.79 
9.83 
12.47 
18.28 

8.00 

8.00 
8. 00 
8.00 

9.06 
9.68 
8.56 
9.65 

7.28 
7.11 
6.80 
6.47 

1  24.08 

27.00 

11.08 

8.00 

9.24 

6.91 

11.78 
9.77 
10.00 

10. 00 
10.00 
10.00 

25.46 
20.  US 
22.25 

27.00 
27.00 
27.00 

10.57 
10.18 
11.47 

8.00 
8.00 
8.00 

8.70 
10.22 
8.95 

6.78 
7  09 
7.14 

10.50 

10.00 

22.90 

27.00 

10.72 

8.00 

9.29 

6.99 
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GOOD  COTTON 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station  • 
Number 

Protein 

Found 

(jruar- 
anteed 

Capital  City  Oil  Mill, 
Baton  Rouge,  La. 

Cotton  Seed  Meal  Feed. 

2 
2 
2 

766 
G07 
1644 

36.11 
39.25 
37.56 

40.00 
40.00 
40.00 

6 

37.64 

40.00 

Cotton  Seed  Meal. 

1 

1864 

36.75 

34.50 

Colfax   Cotton   Oil  Co., 
Colfax,  La. 

Cotton  Seed  Meal. 

2 

970 

36.81 

40.00 

De  Soto  Oil  Co., 
Memphis,  Tenn. 

Cotton  Seed  Meal  Feed. 

2 

1668 

37. 88 

38.00 

Longbridge  Cotton  Oil  Co., 
Longbridge,  La. 

Cotton  Seed  Meal  Feed. 

7 

1766 

37.50 

33.00 

New  Roads  Oil  Mill  &  Mfg.  Co., 
New  Roads,  La. 

Cotton  Seed  Meal  Feed. 

2 
1 
1 

823 
1207 
1745 

37.34 
37.37 
35.56 

37. 6  S 
37.62 
37.62 

4 

36.76 

37.62 

Phoenix  Cotton  Oil  Co., 
Memphis,  Tenn. 

1 

2070 

36.75 

38.00 

Summit    Gin    Improvement  Co., 
Summit,  Miss. 

Cotton  Seed  Meal  Feed. 

1 

1842 

38.31 

38.75 

Washington  L»otton  ana  \Ji\  kjO., 
Washington,  La. 

Washington     Brand     Cotton  Seed 
Meal. 

3 
3 

946 
1129 

37.43 
39.00 

35.00 
35.00 

6 

38.22 

35.00 

J.  Lindsay  Wells, 

Memphis,  Tenn. 

Cotton  Seed  Meal  "Star.'' 

1 

3 
3 
1 

1887 
1804 
1927 
2054 

33.28 
36!  50 
37.37 
41.13 

41.00 
41.00 
41.00 
41.00 

8 

37.07 

41.00 

The  Union  Oil  Co., 
Gretna,  La. 

Cotton  Seed  Meal. 

1 

656 

38.25 

41.00 

*The  color  and  odor  are  not  considered  in  grading  these  meals. 
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SEED  MEAL."" 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

yo 

Found 

yo 

Found 

6.13 
6.85 
7.37 

6.78 

7,00 
1.00 
7.00 

7.00 

38.80 
25.82 
26.77 

26.00 
26.00 
26.00 

12.08 
12.73 
15.33 

8.00 
8.00 
8.00 

8.75 
9^19 
6.69 

6.13 
6.16 

6.28 

27.80 

26.00 

13.38 

8.00 

8.21 

6.19 

7.83 

6.50 

25.27 

28.00 

15.05 

12.00 

9.23 

6.37 

12.88 

8.00 

24.05 

26.00 

11.11 

8.00 

8.56 

6.59 

9.64 

8.00 

25.56 

25.00 

11.55 

9.00 

8.17 

7.15 

.  8.12 

9.00 

26.91 

27. 00 

12.26 

11.00 

8.43 

6.78 

12.37 
12.70 
9.01 

12.  BO 
12.50 
12.50 

25.31 
23.59 
27.43 

25.99 
25.99 
25.99 

9.24 
11.48 
14.12 

9.00 
9.00 
9  00 

8.98 
8.09 
7.30 

6.76 
6.77 
6.58 

11.36 

12.50 

25.45 

25.99 

11.61 

9.00 

8.12 

6.70 

11.85 

8.00 

25.33 

25.00 

10.64 

9.00 

9.59 

5.84 

11.35 

8.20 

25.67 

25.00 

8.77 

9.50 

8.22 

7.68 

13.35 
8.62 

8.00 
8.00 

24.21 
26.39 

25.00 
25.00 

11.06 
11.47 

12.00 
12.00 

8.25 
8.56 

5.70 
5.96 

10.99 

8.00 

25.30 

25.00 

11.26 

12.00 

8.40 

5.83 

7.95 
10.93 
11.85 
10.28 

9.00 
9.00 
9.00 
9.00 

28.23 
25.21 
22.00 
22.92 

25.00 
25.00 
25.00 
25.00 

15.26 
12.06 
13.05 
8.56 

7.00 
7.00 
7.00 
7.00 

9.24 
8.35 
9.35 

Q  K7 
y .  'J  ( 

^.04 
6.95 
6.88 
7  4-4. 

10.13 
7.48 

9.00 
10.00 

24.59 

25.00 

12.23 

7.00 

9.15 

6.83 

26.35 

27.00 

12.87 

8.00 

.  8.45 

6.61 
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OFF  COTTON 


Name  of  Manufacturer  or  Jobber  and 
Brand. 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

fo 

Found 

Guar- 
anteed 

Boyce  Cotton  Oil  &  Mfg.  Co., 
Boyce,  La. 

Cotton   feeed  Meal. 

1 

1209 

34.44 

40.00 

Caddo   Cotton   Oil  Co., 
Shreveport,  La. 
Cotton  Seed  Meal. 

1 
1 

1040 
1041 

26.13 

/iiO,  oo 

2 

26.00 

Greensboro  Cotton  Oil  Co., 
Greensboro,  Ala. 

Cotton  Seed  MeaL 

o 

1 

869 
1211 

35.84 
40.69 

38.75 
38. 75 

4 

38.22 

38.75 

Lake  End  Oil  Mill, 
Lake  End,  La. 
Cotton  Seed  Meal. 

1 

vm 

35.38 

40.00 

Lake  Providence  Cotton  Oil  Co., 
Lake  Providence,  La. 

Cotton  Seed  Meal. 

1 
1 

1744 
1H8H 

35.00 
35.81 

40.00 
40.00 

2 
2 

1197 

35.40 
34.75 

40.00 
38. 75 

Pl9Klf0K>c'  Mill 

rianxers    KJii  ivliM, 
Tunica,  Miss. 

Cotton  Seed  Meal  Feed. 

Pho^niv    Oil  f\r\ 

Walnut  Ridge,  Ark. 

1 

1588 

35.06 

38.75 

Southern   Cotton  Oil  Co., 
Memphis,  Tenn. 

Average   

2 
2 

819 
987 

19.56 
22.3 1 

23.00 
9'^  on 

loo.  uu 

4 

20.93 

23.00 

Tennessee  Fiber  Co., 
iviempnis,   1  enn. 

Creamo  Brand  Cotton  Seed  Meal. 

1 
5 
4 
1 
2 
1 

1081 
1167 
734 
666 
1677 
2134 

20.63 
24.00 
23.31 
19.03 
21.81 
18.44 

22.00 
22.00 

'9'^  ftf) 
-i .  UU 

22.00 
22. 00 
22.00 

14 

21.20 

22.00 

J.  Lindsay  Weils  Co., 
Memphis,  Tenn. 

Sunny  iSouth. 

2 
1 
1 

1192 
1964 
3166 

25.75 
21.97 
20.94 

24.00 
24.00 
24.00 

4 

22.89  I  24.00 
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SEED  MEAL. 


Fat 

Carbohydrates 

i 

Fiber 

Water 

Ash 

% 

Found 

% 

Grusir- 
anteed. 

Found 

% 

Gruar-  1 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

16.60 

8.00 

23.19 

26.00 

11.74 

8. 00 

7.89 

6.14 

7.68 
6.93 

28.11 
30.36 

23.52 
23.80 

7.92 
7.60 

5.64 
5.48 

7.31 

29.74 

28.66 

7.76 

5.53 

9.67 
1 1  /to 

8.20 
8.20 

28.33 
24.85 

25.00 
25.00 

9.02 
8.89 

9.50 

9.50 

10.42 
8.00 

6.72 
6.67 

10.54 

8.20 

26.34 

25.00 

8.95 

9.50 

9.21 

6.69 

16.78 

8.00 

22.82 

26.00 

9.78 

8.00 

8.43 

6.81 

11.63 

8.00 
8.00 

25.15 
24.25 

26.00 
26.00 

11.10 
11.77 

8.00 
8.00 

8.06 
9  72 

6.38 
6.82 

12.97 

8.00 

24.70 

26.00 

11.44 

8.00 

8.89 

6.60 

10.20 
6.84 

8.20 

27.71 

25.00 

11.43 

9.50 

8.69 

7.22 

8.20 

30.40 

25.00 

13.23 

9  50 

7  75 

6.72 

,  4.78 
5.47 

4.00 
1^.00 

38.22 
34.04 

35.00 
35.00 

21.53 
28.86 

20.00 
20. 00 

11.11 
10.08 

4.80 
4.74 

5.13 

1^.00 

36.13 

35.00 

22.45 

20.00 

10.59 

4.77 

4.97 
5*63 
5.82 
5.08 
1.79 
5.22 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

36.36 
32.96 
34.84 
37.83 
35.65 
37.05 

38. 00 
38.00 
38. 00 
38.00 
38.00 
38.00 

23.10 
21.64 

O  1  (\X 

/Cl.yo 
24.25 
23.55 
25.39 

28. 00 
28.00 
28.00 
28.00 
28.00 
28.00 

10.35 
10.60 
9.10 
8.7.) 
9.49 
9.54 

4.59 
5.17 
4.98 
5.05 
4.71 
4.36 

5.26 

5  00 

85.78 

38.00 

23.81 

28.00 

9.64 

4.81 

5.99 
4.55 

5  86 

5.00 
5.00 
5.00 

34.05 
85.55 
35.01 

32.00 
32.00 
32.00 

19.08 
23.25 
23.77 

22.00 
22.00 
22.00 

9.81 
10.40 
10.29 

5.87 
4.28 
4.68 

4.76 

5.30 

5.00 

34.87 

32.00 

22.02 

22.00 

10.16 

38 
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RICE 


r  of 

les 

ited 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

% 

Found 

% 

Guar- 
anteed 

Abbeville   Rice  Milling  Co., 
Abbeville,  La. 

1 
2 
1 

835 
957 
1369 

12.18 
11.63 
11.38 

10.00 
10.00 
10.00 

4 

11.71 

10.00 

American   Rice  Mill, 
Crowley,  La. 

Rice  Bran. 

2 
4 

771 
942 
1404 

5.94 
7.44 
6.94 

7.50 
7. 50 

1  .  ou 

7 

6.79 

7.50 

Conover  Rice  M.  Co.,  Ltd., 
Mermentau,  La. 

Rice  Bran. 

2 
i 
8 
2 
2 
1 

7oo 
1043 
1145 
1280 

1715 

11.88 
11.06 
12.00 
12.43 
11.19 
11.81 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

16 

11.73 

9.00 

Crowley   Rice  Milling  Co., 
Crowky,  La. 

Rice  Bran. 

1 
4 

820 
1228 

12. 18 
12.06 

13.12 
13.12 

5 

12.10 

13.12 

Rice  Bran. 

1 

675 

12  08 

13.9k 

Donaldsonville   Rice  Miil, 
Donaldsonville,  La. 

Rice  Bran. 

1 
2 
1 

879 
1086 
1410 

10.44 
9  56 
10.31 

13.81 
13.81 
13.81 

4 

10.10 

13.  ^sl 

Rice  Bran. 

1 

1084 

10.56 

13.88 

Egan   Rice  Mill  Co.,  Ltd., 
Egan,  La. 

Rice  Bran. 

2 

975 

12.37 

11.06 

..... 

Empire    Rice    Mill  Co., 

Rice  Bran. 

3 
3 
8 
6 
1 
I 
1 

739 

004 

1032 
1229 
1758 
1974 
2042 

12.25 
11.31 
12.25 
13.69 
12.15 
13.38 
12.25 

11.39 
11.39 
11.39 
11.39 
11.39 
11.39 
11.39 

23 

12.47 

11.39 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Hulls 

% 

Fonnd 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

J?  ounci 

% 

Guar- 
anteed 

% 
Found 

% 
Found 

% 
Found 

10.35 
10.53 
8.68 

10. OQ 
10.00 
10.00 

51.08 
45.93 
53.51 

35.00 
35.00 
35.00 

8.33 
10.01 
9.53 

15.00 
15.00 
15.00 

9.65 
11.22 
9.07 

8.57 
10.69 
8.83 

9.85 

10.00 

49.85 

35.00 

9.35 

15.00 

9.98 

9.36 

None 

4.17 
4.57 
3.55 

5.32 
5.32 
5.32 

39.78 
38.56 
41.09 

ko.oo 

IfO.OO 
IfO.  00 

35.19 
35.76 
34.83 

25.06 

■  25.00 
25.00 

10.39 
8.93 
8.65 

14.53 
14.74 
14.94 

4.09 

5.32 

39.81 

ko.oo 

35.36 

25.00 

9.33 

14.73 

50.82 

9.83 
11.53 
10.37 
13.16 
9.54 
7.61 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

51.56 
43.43 
48.56 
47.69 
53.36 
49.39 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

9.68 
15.95 
11.56 
11.78 

9.97 
13.03 

18.00 
18.00 
18.00 
18.00 
18.00 
18.00 

10.31 
9,27 
9.14 
7.26 
9.73 
8.71 

6.74 
9.76 
8.47 
8.68 
7.31 
9.55 

10.16 

9.50 
10^37 

8.00 

10.00 
10.00 

48.65 

50.00 

11.99 

18.00 

9.07 

8.40 

6.63 

38.17 
47.33 

40.13 
40.13 

18.00 
12.33 

14.75 
14.75 

9.55 
8.83 

12.65 
9.18 

9.94 

10.00 

43.70 

40.13 

15.16 

14.75 

9.19 

10.91 

17.18 

10  33 

19.30 

37.33 

35.26 

17.55 

12.20 

9.37 

13.41 

25.14 

9.10 
7.78 
9.53 

10. k9 
lO.Ifd 
lO.JfO 

44.91 
43.06 
43.49 

38.05 
38.05 
38.05 

15.55 
18.96 
16.34 

15.12 
15.12 
15.12 

9.75 
8.75 
10.31 

9.60 

10.25 
11.89 
11.03 

8.80 

lo.ifd 

43.49 

38.05 

16.95 

15.12 

11.06 

17.05 

9.43 

J+.20 

41.80 

62. 75 

18.58 

4.73 
12.87 

12.50 
12.50 
12.50 
12  50 
12.50 
12.50 
12.50 

8.10 

11.53 

28.57 

10.93 

10.87 

53.37 

48.64 

7.94 

10.53 
10.63 
13.93 
13.39 
12.34 
12.35 
11.80 

9.84 

6.55 

None 

9.47 
10.33 
10.15 
13.74 
10.58 

9.98 
13.89 

10.50 
10.50 
10.50 

10.50 
10.50 
10.50 
10.50 

49.53 
50.07 
44.43 
43.38 
47.29 
44.94 
43.58 

44.80 
44.80 
44.80 
44-80 
44.80 
44.80 
44-80 

9.39 
9.30 
9.24 
9.03 
8.14 
9.40 
9.59 

8.84 
8.37 

11.00 
8.77 
9.50 
9.95 

10.89 

10.88 

10.50 

46.03 

44-80 

11.85 

12.50 

9.16 

9.61 

6.16 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

'fo 

Found 

Guar- 
anteed 

The   Eureka   Rice  iVIiil, 
Estherwood,  La. 
Rice  Bran. 

1 

3 
1 

810 
951 
1368 

13.19 
12.00 
12.13 

10.50 
10.50 
10.50 

5 

12.44 

11.56 
10.50 
12.06 
11.00 
12.00 

10.50 

9.10 
9.10 
9.10 
9.10 

9.10 



Gulf    Rice   Milling  Co., 
Welsh,  La. 

1 
4 
2 
1 
1 

834 
932 
1217 
1534 
1759 

9 

11.42 

9.10 

Gueydan  Rice  Milling  Co., 
Gueydan,  La. 
Rice  Bran. 

1 

1596 

14.16 

11.94 

Haspel  &  Davis, 

New  Orleans,  La- 
Rice  Bran. 

1 
2 
2 
1 

^  2 
1 
1 

665 
726 
883 
1044 
1403 
1726 
2162 

10.31 
11.19 
10.69 
11.44 
11.38 
11.18 
11.56 

10. 06 
10.06 
10.06 
10.06 
10.06 
10.06 
10.06 

10 

11.1  1 

10.06 

Hunter    RirA  Mill 
Crowley,  La. 

Rice  Bran. 

3 
1 

1264 
1658 

9.00 
10.88 

8.75 
8.75 

8.75 

4 

9.69 

Ida   Rico  Mill, 
Rayne,  La. 

2 

1023 

11.38 

11.37 

lota    Rice  Milling  Co., 
1  Ota,  La. 

Rice  ?  ran. 

1 
2 

1053 
1057 

11.75 
11.81 

10.00 
10.00 

3 

11.78 

10.00 

Jennings    Rice    Milling  Co., 
Welsh,  La. 
Rice  Bran. 

2 
2 
3 
2 

770 
972 
1200 
1659 

9.25 
12.25 
13.06 
12.63 

10.00 
10.00 
10.00 
10.00 

8 

11.80 

10.00 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Hulls 

% 

Found 

Jo 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

A- 

Guar- 
anteed 

% 
Found 

% 
Found 

% 
Found 

11.45 
10.62 
5'.  96 

1.92 
7. 92 

i.n 

45.04 
45.90 
47. 52 

53.  kl 
53.41 
53. hi 

11.30 
10.83 
11.88 

9.18 
9.18 
9.18 

9.94 
10.49 
9.03 

9.08 
10.16 
9.48 

10.68 

7.92 

46.15 

53.41 

11.34 

9.18 

9.82 

9  57 

4.46 

9.56 
8.44 
9.85 
8.88 
9.41 

8.50 
8.50 
8.50 
8.50 
8.50 

43.58 
45.72 
46.37 
46.29 
43.78 

40.00 
40.00 
JiO.OO 
JiO.OO 

40.00 

15.23 
15.10 
13.17 
13.27 
14.81 

21.00 
21.00 
21.00 
21.00 
21.00  1 

10.13 
9.37 
8.37 

10.25 
8.55 

9.94 
10.87 
10.18 
10.31 
11.45 

9.23 

8.50 

45.15 

40.00 

14.32 

21.00 

9.33 

10.55 

14.39 

12.75 

U.75 

45.86 

h5.41 

9.91 

9.52 

7.99 

9.33 

None 

9.45 
11.48 
10.77 
11.33 

9^84 
10.16 
11.92 

12.00 
12. 00 
12.00 
12. 00 
12.00 
12.00 
12.00 

42.10 
43.14 
41.69 
42.56 
44.47 
44.19 
41.87 

45.57 
45.57 
k5.57 
k5.57 
45.57 
45.57 
45.5^, 

16.68 
14.48 
15  78 
15.23 
15.22 
15.54 
13.94 

11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 

8.99 
8.46 
10.35 
9.17 
9.35 
8.63 
9.38 

12.53 
11.25 
10.72 
10.27 
9.74 
10.30 
11.33 

10.71 

12.00 

42.86 

45.57 

15.26 

11.40 

9  19 

10.87 

17.52 

6.74 
5.83 

9.50 
9.50 

43,64 
44.68 

kO.42 
40.42 

19.16 
16.60 

20. 15 

20.75 

8.96 
7.99 

12.50 
14.52 

6.29 

9.50 

44.16 

40.42 

17.88 

20. 75 

8.47 

13.51 

26.24 

8.63 

9.80 

50.20 

k4.05 

12.80 

14.25 

8.38 

8.61 

9.32 

i  1  ART 
11  .05 

11.64 

11.00 
11.00 

46.48 

1. 0  no 
42.00 

12.56 

15. 00 
15.00 

9.16 
8.40 

8.65 
9.11 

11.35 

11.00 

46.87 

42.00 

12.34 

15.00 

8.78 

8.88 

7.79 

9.54 
11.87 
13.32 

9.12 

10.00 
10.00 
10.00 
10.00 

48.08 
44.76 
45.89 
46.97 

39.00 
39.00 
39.00 
s.  39.00 

12.96 
12.46 
10.18 
13.09 

18.00 
18. OU 
18.00 
18.00 

10.97 
9.42 
8.68 
8.03 

9.20 
9.24 
8.b7 
10.16 

10.96 

10.00 

46.43 

39.00 

12.17 

18.00 

9.28 

9.36 

7.23 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

■  % 
Found 

% 

Guar- 
anteed 

Jennings   Rice  Milling  Co., 
Jennings,  La. 

Rice  Bran. 

2 
8 
2 
1 

955 
1226 
1524 
1870 

11.56 

11.50 
14.26 

10.00 
10.00 
10.00 
10.00 

8 

19  1Q 

if)  nn 

Jones  Bros., 

Crowley,  La. 

Rice  Bran. 

1 
3 
1 

825 
1450 
1730 

O  QQ 

y.oo 
10.31 
10.50 

10.00 
10.00 
10.00 

5 

1  rt  9Q 

IV.  UO 

Lake  Arthur  Rice   Milling  Co., 
Lake  Arthur,  La. 

Rice  Bran. 

1 

2 
1 

837 
1302 
1868 

12.38 
13.19 
18.63 

12.63 
12.63 
12.63 

4 

13.07 

12.63 

Lake  Charles  Rice  Milling  Co., 

^aKe    wMal  ICS,  L^cl. 

Rice  Bran. 

2 

1016 

11.50 

8.00 

Lawrence   &  Hamilton, 
New  Orleans,  La. 

Rice  Bran. 

4 

8 
1 
3 

933 
1237 
1607 
1918 

9.69 
13.75 

lU.OO 

12  00 

19  nn 
i/C.  uu 

12.00 

12.00 

16 

10.98 

12.00 

Leona   Rice  Milling  Co., 
New  Orleans,  La. 

Rice  Bran. 

3 
4 
1 
1 
i 

1193 
1498 
1725 
2092 

12.56 

1181 

12.15 

1  9  AQ 

12.37 

ll.U 
11  1,1, 

ll.U 
ll.U 
ll.U 

10 

12.32 

ll.U 

Levy's   Rice  Mill, 

New    Orleans,  La. 

Rice  Bran. 

8 
3 
1 
2 

1227 
1614 
2093 
2097 

9.87 
8.58 
10.13 
9.25 

9.00 
9.00 
9.00 
9.00 

9 

9.46 

9.00 

8.00 
8.00 

Louisiana  irrigation  Mill  Co., 
Crowley,  La. 

Rice  Bran. 

2 
1 

809 
1407 

11.81 
10.69 

3 

11.25 

8.00 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

1 

Water  | 

1 

Ash 

Hulls 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

Found 

Found 

Fouud 

10.31 
9.74 
9.89 

13.12 

'10.77 

10.00 
10.00 
10.00 
10.00 

10.00 

4'=» 

44.89 
44.21 
47.72 

39.00 
39.00 
39.00 

1 3.33 
1438 
13.8t) 
9.15 

18.00 
18.00 
18.00 
18.00 

9.89 
9.03 
9.63 
8.70 

9.56 
10.52 
10.91 

7.05 

45.54 

39.00 

12.68 

18.00 

9.31 

9.51 

8.92 

7.93 
8.36 
6.82 

12.00 
12.00 
12.00 

41.42 
45.91 
49.57 

42.00 
42.00 
42.00 

20.13 
14.12 
13.95 

15.00 
15.00 
15.00 

9.34 
10.73 
8.71 

11.30 
10.57 
10.45 

7.71 

10.33  . 
12.10 

li.O  < 

12.00 

11.70 
11.70 
11.  lU 

45.63 

42.00 

16.07 

15.00 

9.59 

10.77 

20.21 

49.65 
42.87 

43.61 
43.61 
40.01 

9.94 

13.67 
13.70 

18.00 
18.00 
18.00 

10.31 
8.86 
7.63 

7.39 
9.31 
9.39 

1 1 

ii.oo 

10.66 

1 1  'yn 

11.  lU 

6.00 

4*1 

'±0.  OO 

40 .  VJ. 

12.44 

18. 00 

8.93 

8.70 

8.13 

39.83 

35.00 

18.32 

25.00 

8.30 

11.39 

27.71 

0  .OV 

6.24 
y.  oo 
6.83 

o.UU 

8.00 
Q  nn 

5.  L/C 

8.00 

39.71 
41.88 
48.33 
40^74 

45.00 
45.00 
45.00 
45.00 

21.26 
19.79 
10.82 
19.58 

15.00 
15.00 
15.00 
15.00 

9.49 
8.92 
9.42 
9.35 

13.96 
13.54 
8.03 
12.62 

7.15 

8.00 

42.67 

45.00 

17.86 

15.00 

9.30 

12.04 

26.17 

1  •)  r\7 

14.  U  i 

10.05 
ft  nft 

12.53 
14.18 

o.o  / 

8.87 

o.o  / 

8.87 
8.87 

A9  ^4 
51.01 
uu.  uu 

44.35 
39,82 

45.63 

00 . 00 

53.55 
00 . 00 
53.55 
53.55 

53.55 

14.30 
10^61 
11.67 
11.21 
11.96 

9.37 
9.37 
9.37 
9.37 
9.37 

9.37 

8.87 
8.86 
9.27 
9.17 
10.13 

9.86 
7.66 
8.23 
10.05 
11.54 

11. OO 

8.87 

11.95 

9.25 

9.47 

6.49 

7.30 
5.38 
7.02 
9.25 

8.35 
8.35 
8.35 
8.35 

42.34 
39.21 
43.17 
38.00 

44-00 
44-00 
44-00 
44.00 

1  Q  Q1 
iW.  Oi 

23.33 
19.68 
19.80 

iQ  nn 

lo.  UU 

18.00 
18.00 
18.00 

8.20 
8.55 
8.71 
10.03 

12.98 
14.95 
11.29 
13.59 

7.24 

8.35 

40.68 

44-00 

20.55 

18.00 

8.87 

13.20 

35.13 

8.70 
8.77 

10.00 
10.00 

1 

48.83 
1  48.49 

48.66 

kO.OO 
40.00 

40.00 

11.13 
12.77 

1195. 

20.00 
20.00 

10.88 
10.77 

1 

8.65 
8.51 

8.74 

10.00 

20.00 

1  10.82 

8.58  1  6.49 
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RICE 


Name  of  Manufacturer  or  Jobber  and 
Brand 

r  of 

les 

sited 

i 

Protein 

Numbe 
Samp 
Compc 

% 

Found 

% 

Guar- 
anteed 

Louisiana  Irrigation  Mi!!  Co., 
Morse,  La. 

Rice  Bran. 

1 
1 
1 

838 
1054 
1313 

11.69 
11  50 
11.50 

o .  uu 
8.00 
8.00 

B 

11.56 

8.00 

Louisiana    Irrigation   Mill  Co, 
Jennings,  La. 

XvlL-t!     JDl  clXl. 

1 

3 

839 
1286 

11.44 
13.06 

8.00 
8  00 

4 

8.00 

Louisiana    Irrigation   Mill  Co., 
Roanoke,  La. 

Rice  Bran. 

1 

1051 

11.81 

8.00 

Morse   Mill   Co.,  Ltd., 
Morse,  La. 

Rice  Bran. 

1 

I 

831 
1U77 

10.13 

1  1  Aft 

9  62 
9. 62 

2 

10.60 

9.62 

Mutual    Rice  Mill, 
Gueydan,  La. 

2 
2 

1058 
1409 

L4. uu 
13.81 

U.25 

4 

13.91 

U.25 

National    Rice   Milling  Co., 
Crowley,  _c.. 

Rice  Bran, 

3 
1 

854 
1131 
1533 

16.25 

1  Q 

11.81 

12. 06 

IZ.  Uu 

12.06 

13.77 

12.06 

Rice  Bran 

2 

1090 

12.13 

2.31 

National    Rice   Milimg  Co., 

New   Orleans,    La.  i 

Rice  Bran.  j 

1 

1 
7 
2 
2 

/CiDoj 

1651 
1849 
1942 

12.43 
12.43 
12.43 
12.63 

11.25 
11.25 
11.25 
11.25 

12 

12.48 

11.25 

i 

Rice  Bran.  | 

5 

1553; 

12.75 

12.13 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Hulls 

% 

Found 

% 

Guar- 
anteed 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

TPnnnrl 

X'  VJ  U  li 

X'  U  U  LLKX 

10.49 
9.96 

in  fin 
10.00 
10.00 

46.19 
45.60 

4U.  UU 

40.00 
40.00 

iO.  04: 

12.63 
13.14 

o)n  nn 
ZU.  UU 

20.00 

20.00 

9.60 
8.88 

10.27 

Q  AQ 

10.92 

10.93 

10.00 

44.74 

40.00 

13.14 

20.00 

9.39 

10.24 

10.46 

9.53 
11.55 

10.00 
10.00 

48.20 
48.14 

40.00 

40.00 

12.24 
11.14 

20.00 
20.00 

10.30 
7.74 

8.29 
8.37 

lU.  UU 

'lO.  i  / 

rn  nn 

4U.  UU 

1  1  AO 

ii.uy 

20. 00 

9.02 

8.33 

5.63 

8.91 

10.00 

48.92 

40.00 

11.92 

20.00 

Q  00 

y. 

0.  oy 

9.31 

o.  ou 

8.75 

o.  /  0 

47.11 

53.88 

OO.  OO 

13.28 

9.25 

t).  40 

9.18 
8.74 

10.99 
10.39 

^ 

8.84 

8.75 

48.06 

53.88 

12.90 

9.25 

ft 

0.  yo 

Q  Aft 

y.  OD 

16.01 

lO.  OO 

13.53 

Al  7ft 

'±1.  lO 

40.22 

42.92 

'i  {>  A  A 
iU.4:4: 

10.75 

if.  Zo 
9.26 

9.10 
1  n 

iU.  Oo 

8.79 

ft  Rft 
0.  Do 

15.95 

13.53 

41.00 

42.92 

10.59 

9.26 

9.81 

8.74 

1.96 

14.04 

1  Aft 

7.93 

10.90 
1  n  on 

lU  .ifU 

10.90 

46.88 

A'7  1  K 

52.95 

51.59 

01. OU 

51.59 

6.14 

ft  QA 

0.041: 

8.10 

6.55 
o.oo 
6.55 

10.25 
9.22 
10.32 

6.44 
9.86 
8.90 

11.21 

10.90 

49.00 

51.59 

7.69 

6.55 

y .  yo 

ft  Ad 

0.  -JbU 

None 

11.13 

0.92 

47.89 

31.77 

9.29 

36.85 

Q  07 

1  n  OQ 
iu.  /cy 

None 

8.12 
9.81 
10.05 
10.75 

12.95 
12.95 
12.95 
12.95 

54.70 
51.44 
49.76 
44.56 

42.58 
42.58 
42.58 
42.58 

8.16 
10.33 
10.95 
12.60 

10.07 
10.07 
10.07 
10.07 

10.18 
7.98 
7.96 

10.13 

6.47 
8.01 
8.85 
9.33 

9.68 

12.95 

50.72 

42.58 

10.51 

10.07 

9.06 

8.15 

1.70 

9.63 

13.17 

51.64 

46.96 

7.38 

8.40 

8.94 

9.66 

None 
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RICE 


r  of 

les 

ited 

iber 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

§  B 

»  '5  S 
% 

"A  O 

O  P 

<fo 

Found 

Guar- 
anteed 

New   Iberia  Rice  Mill, 
New  Iberia,  La. 

Rice  Bran. 

1 

1 

832 
1962 

14.00 
14.06 

13.63 
13.63 

2 

14.03 

13.63 

Orleans  Rice  Mill  Co., 
New  Orleans,  La. 

Pure  Rice  Bran. 

3 
2 

q 

1 
1 
1 

741 
874 

J.  J.  ±u 

1529 
2041 
2161 

10.49 
9.81 
11.50 

io!i9 

10.75 
11.38 

10.50 
10.50 
10.50 
10.50 
10.50 
10.50 

11 

10.69 

10.50 

Mixed  Rice  Bran. 

3 
4 

1 

723 
934 
1371 

5.63 
6.00 

5^88 

5.46 
5.46 
5.46 

8 



5.84 



5.46 

Peoples'  Independent  Rice  iviim  uo., 
Crowley,  La. 

Rice  Bran. 

2 
2 

2 

755 
998 
1127 
1382 

12.63 

i3!oo 

13.44 
1L38 

11.06 
11.06 
11.06 
11.06 

9 

12.61 

11.06 

Planters'  Rice  Mill  Co.,  Ltd., 
Abbeville,  La. 

Rice  Bran. 

2 
1 

1015 
1660 

12.63 
12.69 

10.00 
10.00 

3 

12.66 

10.00 

Rayne  Rice  Mill  Co.,  Ltd., 
Rayne,  La. 
Rice  Bran. 

1 
2 

4 

• 

1 
3 

849 
974 
1244 
1422 
1559 
1813 
1917 
2(i82 
2129 

8.56 
7.75 
7.19 
7.13 
7.75 
7.56 
7.25 
7.63 
7.25 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

30 

7.56 

7.00 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Hulls 

% 

% 

% 

% 

% 

% 

t<! 

P 

i4 
yo 

Found 

Guar- 
anteed 

Found 

1 

Guar- 
anteed 

Found 

Guar- 
anteed 

! 

i  Found 

i 

Found 

Found 

12.02 
6.80 

16.87 
16.87 

48.85 
54.75 

43.46 
43.46 

6.92 
6.65 

6.62 
6.62 

9.93 
10.23 

8.28 
7.51 

9.41 

16.87 

51.80 

43.46 

6.78 

6.62 

10.09 

7.89 

None 

8.56 
9.54 
8.94 
7.71 
9.54 
11.19 

8.75 
8. 75 
8.75 
8.75 
8.75 
8.75 

48.49 
43.12 
46.' 38 
48.56 
42.41 
44.78 

52.00 
52. 00 
52.00 
52. 00 
52.00 
52.00 

13.00 
16.59 
13^84 
11.06 
15.35 
11.47 

13.25 
13.25 
13.25 
13.25 
13.25 
13.25 

9.43 
8.90 
9.26 

10.10 
9.21 

10.33 

10.03 
12'.  04 
10.08 
12.38 
12.74 
10^85 

9.25 

8.75 

45.62 

52.00 

13.55 

13.25 

9.54 

11.35 

11.82 

4.14 
B.39 
3.62 

3.  S3 
3.23 
3.23 

38.89 
33.79 
35.99 

36.61 
36.61 
36.61 

27.72 
30!  66 
30.62 

28.87 
28.87 
28. 87 

8.L2 
8.17 
7.83 

15.10 
17.99 
16.06 

3.72 

36.23 

36.61 

29.66 

28.87 

8.17 

16.38 

65.37 

13.24 
13.42 
13.11 
12.86 

13.00 
13.00 
13.00 
13.00 

46.42 
42.56 
44^70 
47.44 

38.00 
38.00 
38.00 
38.00 

9.62 
11.33 
10.22 
10.55 

13.18 
13.18 
13.18 
13.18 

9.49 
9.13 
9.43 
8.74 

8.60 
10.56 
9.10 
9!03 

13.16 

13.00 

45.28 

38.00 

10.43 

13.18 

9.20 

9.32 

1.43 

10.42 
11.02 

11.00 
11.00 

50.43 
50.31 

42.00 
42.00 

9.10 
8.32 

15.00 
15.00 

9.56 
9.44 

7.86 
8.22 

10.72 

11.00 

50.37 

42.00 

8.71 

15.00 

9.50 

8.04 

None 

3.92 
4.20 
3.77 
4.55 
3.57 
2.88 
3.33 
3.11 
2.69 

Jf.50 
If. 50 
If.  50 
4.50 
Jf.50 
Jf.50 
4.50 
4.50 
4.50 

40.10 
40.20 
42.39 
39.60 
42.09 
36.83 
38.48 
41.60 
40.95 

37.25 
37. 25 
37.25 
37.25 
37.25 
37.25 
37.25 
37.25 
37.25 

23.75 
24.84 
23.55 
25.62 
24.46 
29.28 
26.93 
25.02 
25.50 

27.25 
27. 25 
27.25 
27.25 
27.25 
27.25 
27.25 
27.25 
27.25 

9.31 
9.16 
9.05 
8.26 
8.20 
8.15 
8.20 
8.22 
8.44 

14.36 
13.85 
14.' 05 
14.84 
13.93 
15.30 
15.81 
14.42 
15.17 

3.58 

4.50 

40.24 

37.25 

25.44 

27.25 

8.55 

14.63 

51.42 
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Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

Numbe 
Samp] 
Compos 

gf 

^£ 

/o 

Found 

Guar- 
anteed. 

Siewerd   Milling  Co., 
New  Orleans,  La. 

I 

736 
2160 

11.13 
10.00 

1C.50 
10.50 

4 

10.  GO 

10.50 

Rice  Bran. 

1 

10.47 

11.30 

Southern   Rice  Milling  Co., 

2 

973 

10.31 

10.50 

New  Orleans,  La. 

1) 

(j91 

7.56 

10.50 

Rice  Bran. 

3 

1199 

9.31 

10.50 

3 

13G5 

9.25 

10.50 

17 

9.11 

10.50 

2 

652 

9.97 

10.50 

A.  Sooola, 

3 

65i) 

ii.  iO 

11. 0  1 

New  Orleans,  La. 

10 

694 

1  O  lid 

12.<»b 

11.37 

A.  S.  Rice  Bran. 

4 

872 

10.38 

11.37 

1 

1 A/LR 
iU4tO 

10.94 

11.37 

5 

i  one 
129o 

12.00 

11.37 

4 

1453 

10.94 

11.37 

1 

1716 

1  0  ^7 
X/C.  o  t 

11. o  1 

1 

1948 

10.88 

11.37 

5 

2106 

1  9  1  Q 

11. o  1 

1 

12.94 

11.37. 

38 

11.37 

11.59 

M.  Rice  Bran. 

5 

704 

T.OO 

6.06 

1 

1049 

7.13 

6.06 

2 

1552 

o.oy 

o.Uo 

8 

7.61 

6.06 

United   States    Rice    Milling  Co., 

2 

996 

11.00 

9.69 

Crowley,  La. 

3 

1190 

12.25 

9.69 

Rice  Bran. 

2 

1463 

12.63 

9.69 

1 

1714 

14.00 

9.69 

1 

2132 

11.38 

9.69 

9 

12.25 

9.69 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

W  titer 

Ash 

Hulls 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

Found. 

Found 

A' 
Found 

10.52 
10.07 

10.75 
10.75 

42  70 
41.31 

U-00 
U-00 

15.65 
16.74 

14.00 
I4.OO 

9.44 
9.44 

10.56 
12.38 

10.30 

10. 75 

42.00 

44.00 

16.19 

14. 00 

9.44 

11.47 

20.61 

10.98 

12. 26 

40.44 

43.64 

15.90 

12.82 

9.53 

12.68. 

19.65 

8.88 
7.30 
6.74 
6.96 

9.50 
9.50 
9.50 
9.50 

46.71 
40.87 
45.15 
42.26 

44.75 
44.75 
44.75 
44.75 

11.77 
21.52 
18.33 
20.08 

15.75 
15. 75 
15.75 
15.75 

Q  9ft 

8.13 
9.08 

8  63 

i  0.  uo 

14.63 
11.39 
12.82 

7.47 

9.50 

43.74 

44.75 

17.93 

15.75 

8.78 

12.97 

26.41 

10.61 

9.50 

42.  JO 

39.39 

15.63 

18.68 

9.56 

12.13 

18.75 

12.38 
12.01 
9.89 
8:63 
9.96 
9.52 
10.44 
7.83 
12.29 
10.62 

12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 

43.66 
43. 37 
43.40 
43.43 
47.35 
43.48 
44.96 
44.59 
43.23 
43.95 

42.27 
42. 27 
42.27 
42.27 
42.27 
42.27 
42.27 
42.27 
42.27 
42.27 

12.63 
13.10 
13.82 
16.75 
12.30 
14.94 
13.30 
16.53 
11.17 
11.74 

14.40 
lA  AO 
14-40 
14.40 
14.40 
14.40 
14.40 
14.40 
14.40 
14.40 

8.12 
8.13 

iU.  O-i 

8.71 
/ .  1  i 
10.66 
8.90 
9.25 

1A  Q1 

9.41 

12.05 
11.33 

1  9  1  Q 

L/C.  la 

11.54 

1  A  A9 

10.46 
10.03 
10.92 

10  91 

11.37 

10.35 

12.50 

4414 

42.27 

13.63 

14.40 

9.22 

11.07 

12.09 

5.83 
4.72 
5.18 

5.75 
5.75 
5.75 

3461 
34.98 
41.75 

33.09 
33.09 
33.09 

26.17 
28.36 
21.93 

29.12 
29.12 
29.12 

9.44 
9.16 
8.33 

16.95 
15.65 
14.12 

0.  iO 

O  <  .11 

/JO 

00. uy 

0.  oO 

1  1^7 

iO.O  4 

f\i  f^ift 

9.60 
11.52 
12.30 

7.51 
10.63 

9.90 
9.90 
9.90 
9.90 
9.90 

45.77 
46.75 
47.76 
5L31 
54.12 

45.59 
45.59 
45.59 
45.59 
45.59 

12.86 
9.95 
9.43 
8.03 
7.52 

13.67 
13.67 
13.67 
13.67 
13.67 

9.74 
8.14 
9.12 
8.92 
9.26 

11.03 
11.39 

8.76 
10.23 

7.09 

10.31 

9.90 

49.14 

45.59 

9.56 

13.67 

9.04 

9.70 

None 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited  | 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

Wall   Rice  Milling  Co., 
Lake  Charles,  La. 

Rice  Bran,   No.  1. 

4 
2 
5 

1 

926  9.63 
13571  7.75 
1452!  10.25 

1970  13.69 

9.38 
9.38 
9.38 
9.38 
9.38 

15 

1  9.87 

782'  8.87 
1532  9.06 

! 
1 

i 

9.38 

7.04 
7.04 

National   Rice  Mill, 
New  Orleans,  La. 

Rice  Hog  Feed. 

Rice    Screenings,    containing  weed 
seeds,     mostly      smartweed  and 
grass. 

2 
1 

3 

8.97 

7.04 

EICE 

Abbeville  Rice  Milling  Co.,  Ltd., 
Abbeville,  La. 

Rice  Polish. 

4 
1 

1157 
1594 

11.81 
11.00 

0.10 
0.10 

5 

11.41 

0.10 

10.00 
10.00 
10.00 
10  00 
10.00 

Conover  Rice  Milling  Co.,  Ltd., 
Mermentau,  La. 
Rice  Polish. 

2 
1 
5 
2 
1 

765 
1052 
1148 
1279 
1713 

10.06 
11.44 
10.25 
11.38 
10.90 

11 

10.81 

10.00 

Crowley  Rice  Milling  Co., 
Crowley,  La. 

Rice  Polish. 

1 

1593 

11.13 

IS.  18 

Donaldsonville    Rice    Milling  Co., 
Donaldsonville,  La. 

Rice  Polish. 

1 

1698 

12.18 

13.88 

Egan    Rice   Milling   Co.,  Ltd., 
Egan,  La. 

Rice  Polish. 

2 

992 

11.69 

10.00 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Hulls 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

Found 

Found 

I0 

Pound 

8.60 
8.15 
8.62 
5.04 
8.65 

8.80 
8.80 
8.80 
8.80 
8.80 

39.03 
45.95 
41.67 
38.18 
45.89 

45.47 
45.47 
45.47 
45.47 
45.47 

21.18 
17.75 
17.14 
27.02 
13.90 

16.55 
16.55 
16.55 
16.55 
16.55 

9.32 
8.11 
10.26 
7.25 
9  10 

12.24 
12.29 
12.06 
14.45 
8.77 

< .  ox 

o  .ou 

49  1fi 

1  Q 

J.0. 00 

8.81 

11.96 

31.27 

1.65 
1.27 

0.04 
0.04 

75.15 
73.91 

58.00 
58.00 

0.71 
3.15 

10.00 
10.00 

12.62 
11. "30 

1.00 
l".31 

1.46 

0.04 

74.53 

58.00  1 

1 

1.93 

10.00 

11.96 

1.15 

POLISH. 


6.68 
5.17 

0.06 
0.06 

64.87 
68.19 

65.00 
65.00 

1.93 
2.40 

0.10 
0.10 

10.60 
9.40 

4.11 
3.84 

5.92 

0.06 

66.53 

65.00 

2.16 

0.10 

10:00 

3.98 

5.37 
8.89 
5.58 
6.65 
5.00 

8.00 
8.00 
8.00 
8.00 
8.00 

70.23 
63.08 
69.83 
68.43 
70.07 

50.00 
50.00 
50.00 
50.00 
50.00 

1.55 
1.57 
1.56 
1.20 
1.51 

3.00 
3.00 
3.00 
3.00 
3.00 

10.14 
10.48 
10.37 
9.07 
9.37 

2.65 
4.54 
2.91 
3.27 
3.15 

.30 

8.00 

6S.23 

50.00 

1.48 

.00 

9.88 

3.30 

6.46 

10.75 

67.03 

59.37 

2.21 

3.00 

9.55 

3.63 

4.16 

If. 20 

67.25 

62. 75 

3.09 

9.84 

3.48 

7.01 

6.00 

66.13 

65.00 

1.61 

i 

1.00 

9.97 

3.59 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

r  of 

les 

ited 

O) 

Protein 

3  ce  g 

.2  1 
m 

Found 

Guar- 
anteed 

Empir©    Rice   IVIi..in3  Co>; 
New  Orleans,  La. 

Rice  Polish. 

3 
1 
2 
1 
1 

762 
880 
1087 
1968 

11.38 
11.38 
11.06 
12.50 
10.81 

10.50 
10.50 
10.50 
10.50 
10.50 

8 

11.42 

10.50 

Esterwood,  La. 

Rice  Polish. 

1 

804 

12. OU 

12. 75 

Gueydan    Rice   Milling   Co.,  Ltd., 
Gueydan,  La. 

2 

1152 

11.56 

0.60 

Gulf    Rice    Milling  Co., 
Welsh,  La. 

1 
3 
1 

824 
1266 

12.00 
11.31 
12.03 

12.00 
12.00 
12.00 

Average   

5 

11.78 

12.00 

Haspel   &  Davis, 

New   Orleans,  La. 

Rice  Polish. 

2 

889 

11.19 

11.37 

Hunter  Rice  Milling  Co., 
Crowley,  La. 

Rice  Polish. 

4 

1196 

11.25 

10.88 

lota  Rice  Milling  Co., 
lota.  La. 

Rice  Polish. 

2 

1088 

10.94 

10.00 

Jennings  Rice  Milling  Co., 
Welsh,  La. 

Rice  Polish. 

2 
2 

1 

2 
1 

1006 
1050 
1330 
1866 

11.94 
11.31 
11.00 
10.94 
11.63 

10.00 
10.00 
10. 00 
10.00 
10.00 

Average   

8 

11.36 

10.00 

Jennings  Rice  Milling  Co., 
Jennings,  La. 

Rice  Polish. 

2 
1 
2 

1060 
1367 
1645 

10.50 
10.19 
12.19 

10.00 
10.00 
10.00 

5 

10.96 

10.00 
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POLISH. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
antee 

Found 

Guar- 
anteed 

Found 

Found 

7.19 
8.92 
7.01 
7.35 
7.27 

1.50 
7.50 
7.50 
7.50 
7.50 

60.59 
63.18 
67.07 
65.78 
66.65 

1 

65.42 
65.42 
65.42 
65.42 
65.42 

1.82 
1.84 
1.22 
1.93 
1.54 

1.25 
1.25 

1.25 

i.e5 

9.03 
10.42 
10.15 
8.40 
9.62 

3.99 
4.26 
3.49 
4.04 
4.11 

7.54 

7.50 

65.85 

65.42 

1.67 

1.25 

9.54 

3.98 

7.97 

9.11 

63.18 

61.05 

2.08 

1.87 

10.56 

... 

4.21 

8.23 

0.06 

63.58 

65.00 

3.09 

0.10 

9.17 

4.37 

5.50 
5.94 
9.28 

6.00 
6.00 
6.00 

67.18 
66  60 
58.51 

67.00 
67.00 
67.00 

2.09 
2.53 
3.90 

1.00 
1.00 
1.00 

10.36 
9.68 
9.33 

2.87 
3.94 
6.95 

6.91 

6.00 

64.10 

67.00 

2.84 

1.00 

9.79 

4.58 

9.18 

6.25 

63.04 

65.88 

1.30 

1.25 

10.72 

4.57 

9.69 

9.91 

62.70 

59.02 

1.09 

3.93 

9.01 

6.26 

7.21 

6.00 



66.79 



65.00 

1.68 

1.00 

9.84 

3.54 

8.18 
7.98 
7.11 
7.01 
5^20 

6.00 
6.00 
6.00 
6.00 
6.00 

65.35 
64.50 
65.04 

66.88 
65^38 

65.00 
65.00 
65.00 
65.00 
65.00 

1.74 
1.83 
2.61 
1.97 
2.87 

1.00 
1.00 
1.00 
1.00 
1.00 

9.38 
10.49 
10.21 
9.77 
9.70 

3.41 
3.89 
4.03 
3.43 
5.22 

7.10 

6.00 

65.43 

65.00 

2.20 

1.00 

9.91 

4.00 

■ 

6.18 

4.45 
5.58 

6.00 
6.00 
6.00 

68.59 
70  98 
69.07 

65.00 
65.00 
65.00 

1.38 
1.57 
1.45 

1.00 
1.00 
1.00 

10.24 
9.49 
9.30 

3.11 
3.32 
2.41 

5.40 

6.00 

69.54 

65.00 

1.47 

1.00 

9.68 

2.95 

- 
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Name  of  Manufacturer  or  Jobber  and 
Brand. 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

% 

Found 

Guar- 
anteed 

Jonen  Bros., 

Crowley,  La. 
Rice  Polish. 

Average   

1 
1 

1046 
1731 

10.50 
11.56 

10.00 
10.00 

2 

11.03 

10.00 

Lake  Arthur   Rice   Milling  Co., 
Lake  Arthur,  La. 

Rice  Polish. 

1 

1406 

10.56 

10.00 

Lake  Charles  Rice  Milling  Co., 
Lake  Charles,  La. 

Rice  Polish. 

3 
1 
1 
1 

981 
1537 
1761 
1867 

11.69 
11.44 
11.71 
12.88 

12.50 
12.50 
12.50 
12.50 

6 

1 
1 

X 

994 

11.94 

12.94 
11.31 

12.13 

12.50 

12.00 
12.00 

12.00 

Rice  Polish. 

9 

Lawrence  &  Hamilton, 
New  Orleans,  La. 

Rice  Polish. 

1 

1595 

11.06 

11.00 

10.13 

11.01 
11.01 
11.01 

Leona   Rice   Milling  Co., 
iNcw        leans,   i— a. 
Rice  Polish. 

1 

1373 

12.43 

Levy   Rice   Milling  Co., 
New  Orleans,  La. 

Rice  Polish. 

1 
1 
1 

840 
1760 
2088 

11.38 
13.18 
13.75 

3 

12.77 

11.01 

12.00 
12. 00 

Louisiana  Irrigation  and  Milling  Co., 
Morse,  La. 
Rice  Polish. 

1 
1 

1070 
1405 

11.00 
10.81 

2 

10.91 

12. 00 

Louisiana  l.-r,gat:cn  and  Milling  Co., 
Jennings,  La. 
Rice  Polish. 

2 

1300 

10.69 

12.00 

Louisiana  Irrigation  and  Milling  Co., 
Roanoke,  La. 

Rice  Polish. 

1 

995 

12.13 

13.  CO 
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POLISH. 


Fat 

i 

Carbohydrates 

Fiber 

Water 

Ash 

J;  UU.11U. 

Guar- 
anteed 

Guar- 
anteed 

TTminrl 

S:  UU.11U. 

Guar- 
anteed 

Found 

Found 

5.37 
5.66 

0.06 
0.06 

67.43 
67.19 

65.00 
65.00 

2.12 
2.03 

0.01 
0.01 

10.  70 

8.88 

Q  QQ 
O.OO 

4.68 

5.52 

0.06 

67.31 

65.00 

2.07 

0.01 

9.79 

4.28 

5.83 

6.00 

67.62 

65.00 

2.01 

1.50 

10.76 

3.22 

6.97 
8.38 
7.65 
5.45 

7.00 
7.00 
•  7.00 
7.00 

66.88 
64.79 
65.48 
65.27 

66. 25 
66.25 
66.25 
66.25 

1.47 
1.81 
1.86 
3.30 

2.50 
2.50 
2.50 
2.50 

9.43 
y.04: 
9.47 

Q  HQ 

y.uo 

3.56 

A  (\A 

3.83 
A  no 

7.11 

7.00 

65.60 

66.25 

2.11 

2.50 

9.38 

3.86 

7.96 
7.  08 

10.00 
10.00 

62.70 
65.98 

60.00 
60.00 

2.00 
1.62 

3.00 
3.00 

iU.DU 

10.25 

Q  ftA 

3.76 

7.52 

10.00 

64.34 

60.00 

1.81 

3.00 

10.42 

3.78 

4.05 

7.00 

70.21 

56.00 

1.44 

8.00 

10.28 

2.96 

9.18 

k.77 

62.09 

69.28 

2.41 

2.20 

y.4:x 

A  AQ. 

6.21 
8.54 
6.02 

8.37 
8.37 
8.37 



67.19 
61.77 
64.15 



63.  kl 
63.  kl 
63.  kl 

1. 15 
2.84 
2.15 

1.07 
1.07 
1.07 

10.45 
10.02 

3.62 

/I  1  A 

3.91 

6.92 

8.37 

64.37 

63.U 

2.04 

1.07 

10.02 

3.88 

8.10 
7.10 

0.06 
0.06 

61.82 
62.88 

65.00 
65.00 

3.82 
3.63 

0.01 
0.01 

1  A  1  ft 

iU.io 
1  11.05 

^  Aft 

4.53 

7.60 

0.06 

62.35 

65.00 

3.72 

0.01 

1  10.61 

4.81 

5.94 

0.06 

70.86 

65.00 

0.96 

0.01 

8.68 

i 

2.87 

5.89 

0.06 

66.12 

65.00 

1.45 

0.01 

10.41 

i 

1 

4.00 

5G 
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RICE 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

% 

Found 

% 

Guar- 
anteed 

Morse   Rice  Milling  Co.,  Ltd., 
Morse,  La. 

Rice  Polish. 

1 
1 

833 
1082 

11.00 
10.81 

9.62 
9.62 

Average   

2 

10.91 

9.62 

Mutual  Rice  Milling  Co., 
Gueydan,  La. 

Rice  Polish. 

2 
2 

1059 
1408 

10.38 
10.50 

12.56 
12. 56 

4 

10.44  ■ 

12.56 

National   Rice  Milling  Co., 
Crowley,  La. 

Rice  Polish. 

2 
1 

785 
1372 

11.81 
12.81 

11.06 
11.06 

3 

12.31 

11.06 

New  Iberia  Rice  Milling  Co., 
New  Iberia,  La. 

Rice  Polish. 

2 

813 

10.56 

10.19 

Orleans  Rice  Milling  Co., 
New  Orleans,  La. 

Rice  Polish. 

3 
3 
1 

783 
968 
2150 

11.94 
11.06 
10.19 

10.50 
10.50 
10.50 

7 

1120 
1618 

11.06 

11.44 
12.34 

10.50 

12. 75 
12.75 

People's  Independent  Rice  Milling  Co., 
Crowley,  La. 

Rice  Polish. 

3 
1 

4 

11  89 

12. 75 

Planters'  Rice  Milling  Co.,  L;d., 
Abbeville,  La. 

Rice  Polish. 

1 

2 

997 
1151 

13.78 
14.38 

15.08 
15.08 

3 

14.08 

15.08 

Rayne   Rice  Milling  Co., 
Rayne,  La., 

Rice  r'olish. 

2 

1096 

10.13 

10.00 
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POLISH. 


Fat 

Carbohydrates  1 

Fiber  ! 

Water 

Ash 

% 

% 

% 

% 

% 

% 

% 

% 

Found 

Guar- 
anteed. 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

7.62 

8.  75 

65.78 

69.97 

1.95 

If. 50 

9.56 

4.09 

6.40 

8. 75 

67.71 

69  97 

3.18 

If. 50 

9.19 

3.71 

7.0i 

8.75 

66.74 

69.97 

3.06 

k.50 

9.38 

3.90 

4.64 

5.88 

70.93 

65.01 

1.29 

1 

l.hl 

9.74 

3.02 

7,00 

5.88 

67.87 

65.01 

1.46 

l.hl 

9.55 

3.62 

5.83 

5.88 

69.40 

65.01 

1.38 

l.Ifl 

9.64 

3.33 

10.48 

9.07 

59.66 

62.12 

3.63 

2.25 

10.66 

4.76 

7.73 

9.07 

63.39 

62.12 

3.54 

2.25 

10.84 

3.89 

9.11 

9.07 

61.03 

62.12 

2.58 

2.25 

10.65 

4.33 

7.30 

9.22 

65.07 

62.97 

1.52 

1.25 

10.84 

4.71 

7.43 

7  00 

64.01 

68.09 

1.33 

0.50 

11.30 

4.00 

5.73 

7.00 

70.00 

68.09 

1.13 

0.50 

9.58 

3.50 

5.83 

7.00 

69.36 

68.09 

1.27 

0.50 

9.69 

3.67 

6.33 

7.00 

67.79 

68.09 

1.24 

0.50 

10.19 

3.39 

7.45 

10.67 

63.33 

61.05 

2.92 

1.87 

10.25 

4.71 

6.89 

1U.67 

61.49 

61.05 

3.66 

1.87 

9.77 

5.85 

7.17 

10.67 

63.36 

61.05 

3.29 

1.87 

10.01 

5.28 

9.40 

8.34 

58  84 

56.23 

2.43 

3.00 

10.63 

4.93 

10.70 

8.3  k 

58.33 

56.23 

2.67 

3.00 

9.39 

4.53 

10.05 

8.3  k 

58.59 

56.23 

2.54 

3.00 

10.01 

4.73 

6.37 

6.00 

69.15 

65.00 

1.13 

1.00 

9.55 

3.67 
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RICE 


r  of 

.es 
dted 

Station 
Number 

Protein 

Name  of  Manufacturer  or  Jobber 
Brand 

and 

IP 

^  o 

% 

Found 

% 

Gruar- 
anteed 

A.  Socola, 

New  Orleans,  La. 

A.  S.  Rice  Polish- 

8 
4 
3 
1 
1 
1 
3 

684 
873 
1461 
1717 
1957 
2083 
2130 

11.06 
12.31 
10.50 
14.25 
11.75 
11.19 
11.31 

9.U 
9.U 
9.U 
9.U 
9.U 
9.U 
9.U 

21 

11.77 

9.U 

Southern    Rice    Milling  Co., 
New  Orleans,  La. 

Rice  Polish. 

1 

816 

10.25 

9.62 

U.   S.    Rice   Milling    Co.,  Ltd., 
Crowley,  La. 

Rice  -L-'olish. 

2 
4 
2 
2 
1 

991 
1191 
1462 
1546 

io  (  1 

11.50 
11.81 
9.69 
10.63 
10.88 

11.25 
11.25 
11.25 
11  25 
11  25 

ii 

10.90 

11.25 

Wall   Rice  Milling  Co., 
Lake  Chcrles,  La. 

Rice  Polish. 

2 

2 

1089 
1397 
1523 

11.63 
11.81 
11.00 

U.30 
U.30 
U.30 

6 

11.48 

U.30 

WHEAT 

Akin-Erskine  Milling  Co., 
Evansville,  'nd. 

1 

iOiD 

15.56 

15.66 

Wheat  Brar 

Arms  &  Kidder, 

Kansas  City,  Mo. 

Wheat  Bran. 

1 

851 

9.1 

U.85 

Atchison  Live  Stock  Co., 
Atchison,  Kan. 

Whept.  Bran, 

3 
4 
2 
7 
6 
2 

868 
1019 
1458 
1883 
2006 
2115 

11.31 
14.63 
13.63 
14.56 
15.88 
14.87 

.00 
.00 
.00 
.00 
.00 
.00 

24 

14.15 

3.00 
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POLISH. 


I 

Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

to 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

8.00 
6.17 
6.51 
5.38 
6.95 
7.16 
7.39 

7.  IS 
7.73 
7.73 
7.73 
7. 73 
7.73 
7.73 

64.08 
65.78 
66.02 
64.88 
68.24 
65.05 
65.08 

67.68 

67.68 

67.68 

67.68  „ 

67.68 

67.68 

67.68 

1.87 
1.40 
1.77 
2.09 
4.10 
2.16 
1.85 

1.83 
1.83 
1.83 
1.83 
1.83 
1.83 
1.83 

10  27 

1  1  HA 

11.38 
10.30 
9.90 

y.  vo 
9  82 

4.77 

O.  /OO 

3.87 
3.65 
4.06 

4:.  O-L 

4.55 

3.79 

7.73 

64.79 

67.68 

2.18 

1.88 

10.87 

4.09 

6.80 

6.25 

66.21 

69.22 

1.79 

1.25 

10.48 

4.52 

7.04 
9.77 
7.40 
7.38 
7.95 

11.22 
11.22 
11.22 
11  22 
11.22 

66.81 
61.84 
67.06 
65.64 
66.17 

61.54 
61.54 
61.54 
61.54 
61.54 

1.66 
2.27 

;  1.79 

1.88 
'  2.90 

2.77 
2.77 
2.77 
2. 77 

9.87 
9.78 
10.46 
10.96 

O.40 

3.12 
4.58 
3.60 
3.56 

O.  \}0 

7.91 

11.22 

65.51 

61.54 

!  2.09 

2.77 

9.90 

3.69 

7.  /D 

7.36 
7.63 

12. 00 
12.00 
12.00 

00.  iii 

65.05 
64.38 

A'y  Of: 
0  /  .uo 

57.95 

■  57.95 

j  1.95 
2.47 

z .  uo 
2.05 
2.05 

9.21 
10.54 
10.68 

8.78 
3.29 
3.89 

7.58 

12. 00 

00.  uo 

0 1 .  uo 

v.  vo 

10.12 

3.66 

BRAN. 

3.89 

3.17 

54.38 

56.84 

9.56 

10.22 

10.24 

6.42 

3.98 

3.58 

50.72 

54.60 

8.69 

10.00 

'  11.54 

5.88 

3.95 
4.03 
3.78 
3.75 
4.58 
3.89 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

54.76 
52.63 
58.87 
50.05 
i  51.45 
i  52.55 

50.00 

50.00 
!  50.00 

50.00 
!  50.00 

50.00 

10.08 
11.18 
10.48 
12.50 
11.58 
10.96 

20.00 
20.00 
20.00 
20.00 
20.00 
20. 00 

12.52 
10.86 
11.40 
11.80 
9.35 
10.89 

7.38 
7.17 
6.84 
7.84 
•7.16 
6.84 

4.00 

3.00 

52.55 

50.00 

11.13 

20.00 

11.05 

7.12 
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WHEAT 


r  of 

les 

■ited 

0) 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

/o 

Found 

/c 

Guar- 
anteed 

Aurora  Milling  Co., 
Aurora,  Mo. 

Jerrett  Wheat  Bran. 

5 
10 
5 
1 
i 
2 

928 
1028 
1184 
1374 
1748 
1924 

16.56 
16.44 
15.81 
15.56 

1  A  1  9 

15.81 

16.00 
16.00 
16.00 
16.00 
16. 00 
16.00 

Average   

24 

16.05 

16.00 

U.  Decker  Milling  Co., 
Red  Bud,  Itl. 

Wheat  Bran. 

4 
7 
3 
2 
1 

1554 
1247 
1418 
1705 
2173 

14.84 
15.59 
14.75 
15.31 
14.63 

U.85 
U.85 
U.85 
U.85 
U.85 

17 

15.02 

U.85 

Th^  Blair   Millina  Co 
Atchison,  Kan. 

Blair's  Bran. 

2 
8 

4 
o 

o 
o 

4 

1 

888 
686 
1259 
1550 
1810 
2095 
2087 

13.63 
13.44 
10.  iy 
14.93 
13.81 
15.13 
14.25 

13.98 
13.93 
13.93 
13.93 
13.93 
13.93 
13.93 

24 

14.34 

13.93 

Blackwell  Milling  Co., 
Blackwell,  Okla. 

Bran. 

2 
1 

1667 
1845 

17.63 
18.25 

15.00 
15.00 

3 

17.94 

15.00 

Burrus  Mill  and   Elevatcr  Co., 
Fort  Worth,  Tex. 

Burrus  TVheat  Bran. 

3 
5 
10 
2 
3 
3 
2 
1 
2 

738 

1133 
1329 
1571 
1803 
1934 
2078 
2146 

16.88 

17.43 
16.44 

17.06 
17.06 
16.37 
15.31 
16.63 
16.94 

15.19 
15. 19 
15.19 
15.19 
15.19 
15.19 
15,19 
15.19 
15.19 

31 

16.68 

15.19 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

1 

% 

% 

% 

% 

% 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

4.40 
4.58 
4.52 
3.51 
4.57 
4.03 

3.13 
3.13 
3.13 
3.13 
3.13 
3.13 

52.93 
53.94 
55.88 
57.59 
55.83 
56.09 

53.00 
53.00 
53.00 
53.00 
53. GO 
53.00 

8  67 
9.23 
8.28 
8.12 
8.60 
9.10 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

11.58 
10.07 
10.28 
10.50 
10.05 
9.58 

5.86 
5.79 
5.23 
4.72 
5.33 
5.39 

4.2(5 

3.13 

55.29 

53.00 

8.67 

9.00 

10.34 

5.39 

4.11 
4.31 
4.05 
4.46 
4.22 

3.58 
3.58 
3.58 
3.58 
3.58 

55.31 
54.99 
53.81 
55.56 
53.50 

5If.60 
5  If. 60 
5If.60 
5  If. 60 
5If.60 

9.19 
9.08 
9.22 
9.21 
9.88 

10.00 
10.00 
10.00 
10.00 
10.00 

10.22 
10.11 
11.86 
9.59 
12.03 

6.33 
5.92 
6.81 
5.87 
6.24 

4.23 

3.58 

54.61 

5If.60 

9.22 

10.00 

10.76 

6.13 

3.93 
4.23 
4.18 
4.26 
4.58 
4.20 
4.27 

3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 

53.88 
55.85 
55.24 
55.53 
55.79 
51.21 
54.72 

56.8If 
56. 8  If 
56.8If 
56.8If 
56. 8 If 
56.8If 
56. 8  If 

10.67 
9.64 
9.92 
8.24 
9.57 
9.86 

10.15 

10.59 
10.59 
10.59 
10.59 
10. 59 
10.59 
10.59 

11.10 
10.41 

9.01 
11.54 

9.60 
13.02 

9.97 

6.79 
6.48 
6.46 
5.50 
6.65 
6.58 
6.64 

4.24 

3.50 

54.60 

56. 8  If 

9.72 

10.59 

10.66 

6.44 

4.02 
4.12 

5.00 

5.00 

53.59 
53.04 

If7.00 
If7.00 

8  89 
9.75  • 

10.00 

10.00 

10.06 
9.24 

5.81 
5.60 

4.07 

5.00 

53.31 

If  7. 00 

9.32 

10.00 

9.65 

5.71 

5.08 
4.40 
4  54 
4.07 
4.09 
8.97 
4.28 
3.70 
4.24 

If.  7  2 
If. 72 
If. 72 
If.72 
If. 72 
If.72 
If.72 
If.72 

54.13 
53.49 
55  02 
54.63 
56.98 
57.20 
55.71 
57.19 
56.23 

5  If.  19 
5If.l9 
5If.l9 
5If.l9 
54.19 
5If.l9 
5  If '19 
5If.l9 
54.19 

7.52 
7.90 
7.59 
8.47 
7.30 
7.36 
8.20 
6.82 
7.41 

7.90 
7.90 
7.90 
7.90 
7.90 
7.90 
7.90 
7.90 
7.90 

10.79 
10.69 
11.80 
10.81 
9.56 
9.98 
10.98 
10.77 
10.48 

5.60 
6.09 
5.11 
5.46 
5.01 
5.12 
5.52 
4.89 
1  4.75 

4  26 

If.72 

55.62 

54.19 

7.62 

7.90 

10.54 

5.28 

i 
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WHEAT 


O   CC  (D 

iber 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

d  S  ^ 
S  X  d 

"A  O 

a  « 
o  S 

m 

Found 

Guar- 
anteed 

A.  J.  Butte  Milling  Co., 
Kansas  City,  Mo. 

Wheat  Bran. 

1 
1 

119o 
2084 

15.06 
15.81 

U.85 
U.85 

2 

15.44 

U.85 

Wheat  Bran. 

1 

1611 

16.25 

U.oo 

The  Cain  Mill  Co., 
Atchison,  Kan. 

Cain's  Bran. 

5 
2 
1 
I 
1 
3 

965 
1124 
1587 
1764 
19o2 
2145 

13.56 
13.44 
14.13 
14.43 
15.50 
14.93 

13.51 
13.51 
13.51 
13.51 
13.51 
13.51 

13 

14.33 

13.51 

Caldwell   ryiilling  Co., 

^  1  J  -.11 

Caldwell,  Kan. 

Wheat  Bran. 

? 



950 
I486 

16.56 
14.94 

15. 06 
15.06 

3 

15.75 

15.06 

Cape  County    Milling  Co., 
Jackson,  Mo. 

Wheat  Bran. 

10 
5 
2 

1417 
1634 
1824 

15.81 
16.81 
15.87 

U.08 
U.08 
U.08 

17 

16.16 

U.08 

Carbondale   Mill   &  Elevator 
Carbondale,  III. 

Wheat  Bran. 

Oo., 

2 

1945 

15.25 

14.55 

Charleston  Milling  Co., 
Charleston,  Mo. 

Wheat  Bran. 

1 

3 
7 
4 
3 

850 
1123 
1254 
1360 
1624 

16.75 
14.38 
15.13 
14.56 
14.56 

13.10 
13.10 
13.10 
13.10 
13.10 

18 

15.08 

13.10 

Cherokee  Milling  &  ElevaLor 
Cherokee,  Okla. 

Wheat  Bran. 

Co., 

1 

898 

17.19 

U.85 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Founds 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

Foun 

% 

Guar- 
anteed. 

% 

Found 

% 

Found 

4.68 
4.41 

3.58 
3.58 

55.80 
54.68 

54.60 
54.60 

8.95 
8.93 

10.00 
10.00 

9.89 
10.15 

5.63 
6.07 

4.54 

3.58 

55.22 

54.60 

8.94 

10.00 

10.02 

5.84 

4.38 

4.50 

52.14 

49.00 

9.78 

10.00 

11.16 

6.34 

1.32 
4.39 
8.90 
4  32 
4.60 
4.54 

3.U 

3.U 
3.U 
3.U 
3.U 
3.U 

58.92 
53.79 
55.53 
53.51 
59.94 
53.99 

55.13 
55.13 
55.13 
55.13 
55.13 
55.13 

9.47 
10.02 
10.00 
10.41  ■ 
5.65 
9.75 

9.15 
9.15 
9.15 
9.15 
9.15 
9.15 

13.37 
11.90 
10.08 
10.83 
10.45 
10.69 

6.56 
6.46 
6.36 

6.60 
8.86 
6.10 

4.31 

3.U 

55.18 

55.13 

9.21 

9.15 

11.08 

5.99 

3.74 
3.49 

3.34 
3.34 

58.20 
53.14 

52.04 
52.04 

8.06 

iro2 

10.08 
10.08 

13.96 
10.99 

5.48 
7.43 

3.62 

3.34 

53.67 

52.04 

9  54 

10.08 

11.97 

6.45 

4.36 
4.46 
4.30 

4.70 
4.70 
4.7U 

55.83 
56.17 
57.63 

55.36 
55.36 
55.36 

7.09 
7.47 
7.83 

7.47 
7.47 
7.47 

11.66 
10.18 
9.37 

5.36 
4.91 

5.60 

4.37 

4.70 

56.54 

55.36 

7.30 

7.47 

10.37 

5.36 

3.53 

3.10 

: 

51.98 

54.40 

10.89 

8.90 

11.90 

6.45 

4.90 
4.78 
5^61 
4.50 
4.78 

4.75 
k  75 
4.75 
4.75 
4.75 

51.79 
56.47 
56.88 
54.83 
54.67 

1 

54.50 
54.50 
54.50  1 
54.50  I 
54.50  1 

8.70 
7.50 
7.35 
8.58 
9.40 

9.80 
9.80 
9.80 
9.80 
9.80 

11.19 
11.39 
9.17 
11.78 
10.00 

6.67 

5.58 
5.91 
6.35 
6.59 

4.91 

4.75 

54.82  ■ 

54.50 

8.80 

9.80 

10.69 

6.20 

4.08 

3.58 

51.56 

54.6O  1 

9.43 

10.00 

10.84 

6.90 
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WHEAT 


r  of 

les 

ited 

^1 

Protein 

Name  of  Mannfacturer  or  Jobber  and 
Brand 

|aa 

a  c«  - 

ll 

■n 

Found 

Guar- 
'  anteed 

Chapin  &  Co., 

St.   Louis,  Mo. 

Pure  Wheat  Bran. 

0 

4 
4 

4 
4 
2 
7 

1 
4 

2 

860 
714 
751 
1176 
1305 
1708 
1796 
1963 
2008 
21 17 

J-O.  iO 

15.44 
14.88 
15^25 
15.74 
15.31 
15.46 
15.19 
14.69 
14!98 

1 1,  no 

u.oo 

llf.OO 

u.oo 
u.oo 
u.oo 

U- 00 

u.oo 

14.00 

u.oo 

37 

15.00 

u.oo 

Chopman  Miliing  Co., 
Sherman,  Tex. 

Wheat  Bran. 

1 
1 

790 
1213 

14.63 
15.06 

U.13 
U.13 

2 

14.85 

U.13 

H    C.    Cn\p  Millinn  Co.. 
Chester,  III. 

Bran. 

3 

1349 

14.93 

U.OO 

Cooley  Milling  Co., 

Siloam  Springs^  Ark. 

VVlicclL    J_>l  cxii. 

1 
2 

1072 
1321 

16.56 
14.81 

15.00 
15.00 

o 

1.').  vv 

1  ^  no 

Cumberland  Mills, 
Nashville,  Tenn, 
Bran. 

2 

733 

13.38 

U.85 

Cumberland  and  Liberty  Mills, 
Nashville,  Tenn. 

Pure  Wheat  Bran. 

6 

2  ■ 
1 

1128 
1487 
1612 

15.44 
14.87 
15.75 

U.50 
U.50 
U.50 

Q 

1  K  Qfi 
10.  oO 

Davis  Milling  Co., 
St.  Joseph,  Mo. 

Pure  Wheat  Bran. 

7 
2 
3 
5 
1 
5 
4 
2 

685 
1  07^ 
1263 
1423 
1755 
1784 
2002 
2124 

13.94 
14.13 
13.69 
14.31 
14.53 
14.88 
15.25 
16.19 

13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 

29 

14.62 

13.00 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

%    :  % 

Found  G^^a^- 
anteed 

% 

Found 

% 

Found 

4.32 
4.42 
4.43 
6.40 
4.15 
3.94 
4.29 
4.73 
4.58 
4.35 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

54.78 
54  12 
54.28 
53.V17 
56.70 
55.96 
54.97 
54.02 
54.61 
53.78 

40.00 
40.00 
kO.OO 
40.00 
40.00 

40.00 

40.00 
40.00 
40.00 
40.00 

9.78 
9^08 
9.15 
8.37 
8.95 
8.73 
8.92 
9^45 
9.95 
8.95 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5 .00 
5.00 
5.00 
5.00 

11.44 
10.89 

1  1  HQ 
ii.UO 

10.38 

ft  AQ 

10.16 
10.33 
10.68 

Q  ftO 
u.  oV 

11.82 

6.55 
6.05 

D.  /&0 

5.63 
0.  yo 
5.90 
6.03 
5.93 

O.o  1 

6.17 

4.56 

3.00 

54.72 

40.00 

9.14 

5.00 

10.50 

6.08 

4.19 
4.91 

A- 41 

1  55.14 
57.26 

57.83 
57.83 

9.29 
7.61 

6.95 
6.95 

1  n  1  ft 
9.9.^ 

0.  0  / 

5.23 

4.55 

56.20 

57.83 

8.45 
8.06 

6.95 
10.00 

10.05 

5.90 

3.81 

3. 75 

56.42 

50.00 

a  OA 

D.  U^t 

3.94 
3.71 

Jf.OO 
4.00 

! 

58.03 
59.83 

50.00 
50.00 

6.83 
6.39 

7.00 
7.00 

LI. 07 

A  ftO 

4.19 

3.83 

4.00 

58.93 

50.00 

6.61 

7.00 

10.55 

4.39 

4.72 

3.58 

55.82 

54.60 

7.29 

10.00 

10.57 

5.22 

4.11 
3.96 
4.16 

4.00 

4.00. 

4.00 

52.68 
54.14 
53.81 

50.00 
50.00 
50.00 

9.32 
9.59 
9.45 

9.50 
9.50 
9.50 

11.58 
11.27 
10.55 

6.87 
6.17 
6.28 

4.08 

4.38 
4.18 
4.51 
4.36 
4.51 
4.42 
4.50 
4.44 

4.00 

4.00 
4.00 
If.OO 
4.00 

4.00 
4.00 
4.00 
4.00 

53.54 

50.00 

9.45 

9.50 

11.13 

6.44 

57.24 
55.78 
56.26 
55.84 
56.80 
55.48 
51.82 
54.74 

53. 00 
53.00 
53.00 
53.00 
53.00 
53.00 
53.00 
53.00 

7.98 
8.79 
9.14  ' 
8.34 
8.41 
8.96 
10.65 
8.56 

9.00 
9.00 
9.00 
9. 00 
9.00 
9.00 
9.00 
9.00 

10.91  \  5.55 
11.30  '  5.82 
10.24  1  6.16 
11.39  5.76 
10.47  5.28 
10.18  !  6.08 
11.08  6.70 
10.06  1  6.01 

4.41 

4.00 

55.50 

53.00 

8.85 

9.10 

10.70 

5.93 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

O  cc  <X> 
S 

^  o 

Station 
Number 

Protein 

jj  U  LI  I  H  I 

Guar- 
anteed 

Dean    Mill  Co., 
Ava,  ill. 
Wheat  Bran. 

1 

1661 

14.87 

13.00 

Diamond  Mills  Co., 
-Sherman,  Texas. 
Wheat  Bran, 

5 
1 

706 
1413 

14.69 
16.25 

15.00 
15.00 

6 

15.47  15.00 

Enid  Mill  &  Elevator  Co., 
Enid,  Okla. 
Wheat  Bran. 

1 

1740 

18.18  1  16.30 

\  - 

R.  H.  Fa  cett  Co., 
St.  Joseph,  Mo. 

Wheat  Eran. 

Lev.  Fowler, 

ShreveporS,  La. 

Mixed  Bran. 

1 

4 
4 
5 
5 
2 
1 

1996 

1578 

1261 
1444 
1821 
1987 

16.13 

11.50 
14.81 
13.75 
14.00 
12.93 
12.25 

12.12 

10.97 
10.97 
10.97 
10.97 
10.97 
10.97 

21 

1091 

1  DOO 

lo23 
1522 
1706 
1809 
1923 

13.21 

15.25 
15.38 
15.81 
13.87 
14.68 
14.06 

10.97 

7.40 
7.40 
7.40 
7.40 
7.40 
7.40 

Lev.  ro'"ler, 

rvansas      -ty,  t<iOa 

Wheat  Bran. 

2 
2 
2 
2 
8 

14 

2091 

14.84 
14.75 

7.40 
14.13 

Fowler  Commission  Co., 
Rosedale,  Kan, 

Wheat  Fi'an. 

1 

H.  L.  Hailiclay  Milling  Co., 
Cairo,  III. 

Pure  Wheat  Bran. 

2 
4 

1017 
700 

16.50 
15.63 

14.00 
14.00 

6 

16.07 

14.00 
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BEAN. 


Fat 

Carbohydrates 

!  Fiber 

Water 

Ash 

% 

/o 

/o 

OL 

OL 

% 

Found 

Grua,r-  1 

Found 

Gruar- 

j 

Found 

Qiiar- 

Found 

Found 

anteed  ' 

1 

aiiteed 

anteed 

4.20 

3.50 

55.90 

•  35.00 

9.13 

15.00 

9.11 

6.79 

4.41 

5.00 

53.67 

53.00 

9.67 

8.82 

11.03 

6.53 

4.61 

5.00 

54.37 

53.00 

7.41 

8.82 

12.18 

5.18 

4.51 

5.00 

54.02 

53.00 

8.54 

8.82 

11.60 

5.86 

o.  iU 

Oo. 

Oi)  .oU 

Q  4-1 

7.50 

9.62 

5.85 

_ 

3.40 

5.89 

49.87 

60.87 

11.80 

2.96 

11.48 



7.82 

O  Q1 

O. 

RQ  ftO 
Do. 

40.41 

zl  1  Q 

4b.  i  t7 

ifi 

10. 00 

9.33 

3.25 

(K  AO 

0.  1  ,i 

01.41:17 

IS  11 

J  u .  u  1 

ifi  sfi 

10.79 

6.81 

0.  iZ 

Oi.oD 

40.41 

1  A  m 

J.0, 00 

8.81 

7.46 

o.Ui 

0.  14 

Oi.  fiiiii 

1, 8  1,1 
46.41 

ft  97 

1fi  SiR 

11.91 

6.59 

O.  O'i 

0.  1  ,i 

0  1 .  (  o 

1,8  1,1 
40.41 

ft  ftQ 

Ifi  .QR 
J.0 .00 

10.48 

4.58 

4.00 

5.72 

52.74 

48.41 

12.58 

16.86 

10.55 

7.88 

5.34 

5.72 

56.33 

48.  M 

8.72 

16.86 

10.31 

6.09 

4.64 

k.08 

55.03 

49.00 

8.49 

U.18 

10.42 

6.17 

4.15 

k.08 

56.60 

49.00 

8.69 

14. 18 

9.69 

5.49 

4.22 

k.08 

53.40 

49.00 

8.83 

U.18 

12.06 

5.68 

4.00 

k.08 

54.77 

49.00 

10.28 

U.18 

10.33 

6.75 

4.  ol 

If  .  08 

53.0/ 

49. 00 

1 A  p;ft 
iU.  Oo 

-11    1  Q 
14.10 

10.31 

6.55 

3.95 

U.08 

55.93 

49.00 

9.45 

U.18 

10.43 

6.18 

4.21 

k.08 

54.88 

49.00 

9.39 

U.18 

10.54 

6.14 

4.41 

3.00 

55.  L5 

55.31 

8.98 

10.31 

10.25 

6.06 

4.62 

If. 00 

54.29 

55.00 

7.91 

8.50 

i 

10.62 

6.06 

4.50 

k.oo 

54.60 

55.00 

7.54 

8.50 

U  67 

6.06 

4.56 

If. 00 

54.45 

55.00 

7.72 

8.50 

11.14 

6.06 
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Name  of  Manufacturer  or  Jobber  and 
Brand 


q-i 

lis 


a; 

.2  5 


Protein 


Found 


Guar- 
anteed. 


Higginsville   Milling  Co., 

,  3 

1445 

15.61 

U.23 

1-4  i  n  ni  n^v!  1  lp  Mo 

1 

1765 

15.00 

U.2S 

Wheat  Bran. 

3 

1919 

15.13 

U.23 

1 

2076 

14.69 

U.23 

1 

2169 

16.38 

U.22 

9 

15.36 

U.23 

R.  J.  House  &  Co., 

1 

1215 

14.06 

17.70 

Wheat  Bran. 

_  

Hunter  Bros.  Milling  Co., 

8 

773 

16.31 

U.85 

St.  Louis,  Mo. 

1 

1014 

15.56 

U.85 

Wheat  Bran. 

9 

15.94 

U.85 

Pure  Wheat  Bran. 

2 

1320 

15.25 

IJf-.OO 

Wheat  Bran. 

1 

800 

15.68 

U.oo 

Wheat  Bran. 

1 

1846 

15.88 

13.00 

Hunter  Bros.  Milling  Co., 

16.94 

12.50 

Kansas  City,  Mo. 

1 

1873 

Wheat  Bran. 

743 

16.31 

U.85 

4 

Wheat  Bran. 

6 

867 

16.00 

U.85 

10 

16.15 

U.85 

Pure  Wheat  Bran. 

5 

1542 

15.25 

U.OO 

10 

1673 

15.31 

U-00 

2 

1853 

15.19 

U.OO 

1 

1994 

1  14.25 

U.OO 

7 

2003'  15.31 

■U.OO 

4 

2128 

15.69 

U.OO 

29 

15.17 

U.OO 

1 

Kansas   City   Seed  &   Grain  Co., 

16.94 

15.  '+0 

Kansas  City,  Mo. 

2 

1203 

Wheat  Bran. 

1 

1743 

16.09 

15. kO 

3 

16.52 

15. hO 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

1 

% 

Jj  \j  LlllLl  1 

1 

o/ 

Gruar- 
anteed  j 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

4.07 
4.53 
4.33 
4.08 
4.50 

2.60 
2.60 
2.60 
2.60 
2.60 

1 

52.12 

KO.  OO 
OO.  /iiiii 

52.74 
56.09 
5L56 

5  k.  39 

K 1,  ?Q 

O.if-.  OO 

5^.39 
5^.39 
5If.39 

9.49 
9.45 

lo'.oo 

8.54 
9.83 

12.87 
12.  S7 
12.87 
12.87 
12.87 

12.45 
11.22 
10.33 
9.96 
11.36 

6.26 
6.58 
6.87 
6.64 
6.37 

4.30 

2.60 

5-'^.  15 

0/i'Oif 

a.  OO 

12.87 

11.06 

6.55 

4.06 

5.70 

56.65 

50.09 

8.74 

10. kO 



10.25 

6.24 

— . 

4.05 
4.45 



3.58 
3.58 

54.21 

K  K  Ol 

5  k. 60 

OJ-I-.  oU 

8.68 

I  .Do 

10.00 
10.00 

10.82 
11.10 

5.93 
5.79 

4.25 

3.58 

54.71 

5k'  60 

ft  98 
0.  /CO 

in  on 
J.U .  uu 

10.96 

5.86 

3.70 

3.50 

55.45 

5  k.  00 

8.59 

10.00 

11.15 

5.86 

4.61 

3.00 

55.15 

kO.OO 

8.88 

5.00 

9.93 

5.75 

3.50 

3.50 

55.66 

35.00 

8.90 

10.00 

10.03 

■ 

6.03 

4.06 

2.75 

54.11 

51.60 

9.50 

12.00 

9.14 

6.25 

4.53 
4.58 

3.58 
3.58 

53.18 
54.02 

5k. 69 

5ki69 

8.53 

ft  '-JzL 
o. 

10.00 
10  no 

10.95 
11.53 

6.50 
5.53 

4.56 

3.58 

53.60 

Ok.otJ 

ft  ztQ 

10  on 

J.U.  uu 

11.24 

6.01 

4.11 
4.12 
4.26 
3.58 
4.20 

3.50 
3.50 
3.50 
3.50 
3.50 
O.  ou 

55.53 
55.04 

00.  OU 

55.31 
1  53.44 
55.56 

5k.00 
5k.00 

oil-,  uu 

5  k. 00 
5  k.  00 
5  k.  00 

7.74 
8.48 

o.  vo 

9.83 
9.70 
8.44 

10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 

12.09 
10.73 
9.92 
12.10 
1L30 
10.49 

5.28 
6.32 
6.18 
4.93 
6.05 
5.49 

4.10 

3.50 

55.11 

5k.00 

8.81 

10.00 

U.IO 

5.71 

4.48 
3.80 

If. 00 
If.OO 

! 

52.90 
55.58 

62.90 
62.90 

9.49 
9.66 

9.00 
9.00 

10.13 
8.82 

6.06 
6.05 

4.14 

4.00 

54.24 

62,90 

9.58 

9.00 

9.47 

6.05 
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S 

Protein 

Name  of  Manufacturer 
Brand 

or  Jobber  and 

3  ft 

S 

^  Q 

Found 

Guar- 
anteed 

Keller   Grocery  Co., 
Monroe,  La. 

1 

1097 

14.56 

U.oo 

Wheat  Bran. 

Kelly-Lysle   "illirsg  Co., 
Leavenworth,  Kan. 

Pure  Wheat  Bran. 

5 
7 
6 
8 
13 
3 
6 

9 

2 
2 
7 
3 
6 

1573 
717 
1107 
1230 
862 
1363 
1443 

DO  i 

1704 
1823 
1885 
2019 
2100 

15.31 
14.44 
14.75 
14.63 

14.50 
14.50 
15.78 
15.00 
14.09 
14.44 
14.06 
14.56 

15.04 
15.04 
15.04 
15.04 
15.04 
15.04 
15.04 
15.04 
15.04 
15.04 
15.04 
15.04 
15.04 

70 

14.64 

15.04 

Kelly    Milling  Co., 

Kansas  City,  Mo. 

Wheat  Bran. 

3 
3 
7 
2 
6 
3 
1 

956 
1260 
1154 
1544 
2017 
2122 
2175 

16.19 
16.31 
16.56 
15.44 
15.25 
15.63 
16.00 

14.85 
U.85 
14.85 
U.85 
U.85 
14.85 
14.85 

25 

15.91 

U.85 
15.00 

Wheat  Bran. 

2 

1460 

16.00 

W.   T.    Kemper  Elevator 
Kansas  City,  Mo. 

Kemper  Bran. 

Co., 

4 
4 
4 
8 
2 
3 
1 
4 

1158 
720 
1018 
1431 
1647 
1807 
1984 
2020 

15.50 
14.88 
15.94 
14.75 
16.38 
16.06 
13.75 
15.19 

U.50 
14.50 
14.50 
14.50 
14.50 
14.50 
14.50 
14.50 

30 

15.31 

U.50 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

1 

Water 

Ash 

% 

% 

% 

% 

% 

fc 

Found 

Gruar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar-  j 
anteed 

Found 

Found 

5.13 

1^.20 

5L49 

57. 00 

9.82 

1.00 

11.79 

7.21 

3.55 
4.22 
4.73 
4.32 
4.03 
4.48 
4.13 
5.25 
3.97 
4.02 
4.00 
4.07 
4.05 

\ 

J^.OO 

k.oo 

If. 00 
If. 00 
If.OO 
If. 00 
If. 00 
If. 00 
If.OO 

4.00 

If.OO 
If.OO 
If.OO 

54.04 
55.75 
54.76 
54.52 
53.76 
56.77 
53.07 
52.90 
53.56 
54.45 
53.75 
52.94 
52.27 

53.09 
53.09 
53.09 
53.09 
53.09 
53.09 
53. 09 
53.09 
53.09 
53. 09 
53.09 
53.09 
53.09 

9.99 
9.48 
8.76 
9.99 

10.19 
8.43 
9.07 
9.02 
9.78 

10.22 
9.25 

10.36 
9.80 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00  j 
9.00  1 
9.00  \ 
9.00  1 
9.00  i 
9.00  j 

10.00 
9.48 
11.01 
10.06 
11.17 
9.63 
13.06 
10.17 
10.26 
10.32 
11.70 
11.93 
13.03 

7.11 
6.63 
5.99 
6.48 
6.60 
6.19 
6.17 
6.88 
7.43 
6.90 
6.86 
6.64 
6.29 

4.22 

If.OO 

54.04 

53. 09 

9.56 

9.00 

10.91 

6.63 

4.06 
4.33 
4.42 
4.03 
4.50 
4.27 
4.62 

3.58 
3.58 
3.58 
3.58 
3.58 
3.58 
3.58 

52.12 
57.23 
54.75 
55.93 
54.12 
55.25 
52.39 

5If.60 
5If.60 
5  If.  60 
5  If. 60 
5  If.  60 
5If.60 
5  If. 60 

9.30 
7.41 
7.91 
7.99 
9.65 
8.37 
9.41 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

12.28 
9.39 
10.67 
10.90 
10.60 
10.77 
11.97 

6.05 
5.33 
5.69 
5.71 
5.88 
5.71 
5.61 

4.32 

3.58 

5i.54 

5 If.  60 

1  

8.58 

10.00 

i 

10.94 

5.71 

.36 

If. 25 

I  55.44 

5  If.  00 

7.41 

9.00 

11.38 

5.41 

4.18 
4.40 
6.55 
3.59 
4.09 
3.97 
4.33 
3.73 

5.60 
5. 60 
5.60 
5.60 
5.60 
5  60 
5.60 
5.60 

1  51.98 
54.62 
49.47 
54  10 
53.12 
53.10 
55.05 
52.90 

50.10 
50.40 
50.40 
50.40 
50.40 
50.40 
50.40 
50.40 

10.08 
i  9.76 

10  46 
9.62 
9.70 
9.94 
9.23 
9.96 

13.50 
!  13.50 
13.50 
lg.50 
13.50 
13. 50 
13. ->i) 
13.50 

11.35 

8.83 
9.S8 
1  10.71 
:  9.84 
9.78 
1  11.48 
11.85 

6.91 
7.51 
7.70 
7.23 
b.8  ( 
7.15 
6.16 
6.37 

4.36 

5.60 

53.01 

50.40 

9.84 

13.50 

40.46 

6.99 
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Name  of  Mannfacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

c/o 

Found 

Guar- 
anteed 

W.  T.  Kemper  Elevator  Co., 
Kansas  City,  Mo. 

Wheat  Bran. 

7 

13 
5 
5 
8 
4 
4 
1 
1 
3 
3 
6 
5 

746 
861 
949 
1110 
1126 
1318 
1467 
1601 
2090 
2091 
1802 
1891 
2126 

16.56 
14.88 
16.44 
17*.  00 
16.42 
16!  13 
14.87 
14.86 
15.69 

JlO.  Oi 

14.62 
14.63 
16*.  81 

U.85 
U.85 

U.85 

U.85 
U.85 
U.85 
U.85 

1 1, 

U.85 
llf.  85 
U.85 

65 

15.75 

U.85 

H.  T.  Lawler,  M.  &  T.  Co., 
New   Orleans,  La. 

Fat   Stock   Pure   Wheat  B,ran. 

1 

1 

1005 
1613 

13.38 
14.13 

U.85 

U.85 

2 

13.76 

U-85 

Leavenworth   Milling  Co., 
Leavenworth,  Kan. 

Pure  Wheat  Bran. 

9 

5 
9 

7 
7 
3 
4 

3 

722 
925 
1029 
1274 
1396 
1597 
1785 
2075 
2125 

14.50 
15.06 
15.00 
13.94 

i4t.  /O 

14.53 
1    1  Q 

15.44 

15.19 
15.19 
15.19 
15.19 
15.19 

IP,  1Q 

J.O  .  J.t7 

15.19 

1^10 

15.19 

48 

14.59 

15.19 

Lexington   Flouring  Mills, 
Lexington,  Mo. 
Bran. 

? 

767 
1695 

15  50 
15.31 

13.57 
13.57 

3 

15.41 

13.57 

Lukens  Milling  Co., 
Atchison,  Kan. 

Wheat  Bran. 

8 
1 

1201 
1862 

14.50 
18.69 

11.00 
11.00 

4 

14.10 

11.00 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

4.19 
4.73 
4.60 
4.64 

A  OA 

4.16 
3.88 
3.95 
4.37 

A  OQ 

4. 16 
4.31 
4. 30 
4.50 

3.58 
3.68 
3.58 
3.58 
3.58 
3.58 
3.58 
3.58 
3.58 

Q  CO 

o.oo 
3.58 
3.58 
3.58 

52.84 
53.65 

53.78 

Oo.Uo 

53.45 
53.63 
54.71 
53.81 

01.40 

55.50 

pro  OQ 

53.24 

54.60 
54.60 

t:  1  an 
OJf.oU 

54.60 

O/f.OU 

54.60 
54.60 
54.60 
54.60 

54.60 
oJf-.oU 
54.60 

9.34 
8.57 
o.oo 
8.93 

Q  97 

9.40 
10.19 

9.68 
10.69 

8.93 

iU.4:/0 

9.94 

10.00 
10.00 

if)  nn 

10.00 

10  no 

10.00 
10.00 
10.00 
10.00 
in  nn 

10.00 

in  nn 
lu.  uu 

10.00 

10.91 
12.52 
11.65 

9.23 
11.12 
11.35 
ll]97 
10.28 

9!93 
12.96 
10.70 
12.00 
10.37 

6.16 
5.66 
5.99 
6.42 
5.91 
6,51 

6.53 
6!  48 
6.23 
6.05 
6.52 
6.14 

4.30 

3.58 

53.07 

54.60 

9.50 

10.00 

11.15 

6.33 

4.33 
3.70 

3.58 
3.58 

57.91 
55.73 

54.00 
54.00 

7.46 
9.07 

10.00 
10.00 

11.28 
10.98 

5.65 
6.39 

4.01 

3.58 

56.83 

54.00 

8.26 

10.00 

11.13 

6.02 

Q  OQ 

o.9o 
4.16 
4.45 
4.35 
4.17 

0.9/ 

4.33 
4.37 
4.33 

3.85 
3.85 
3.85 
3.85 
3.85 
3.85 
3.85 
3.85 
3.85 

00.  (0 

54.66 
56.07 
56.48 
54.74 

KA  A  A 
04.44 

56.15 

pro  AO 

5o.08 
53.48 

52.85 
52.85 
52.85 
52.85 

po)  OP. 
OZ.  oo 

52.85 

52.85 

52.85 

9.33 
8.63 
8.16 
9.99 

Q  K(\ 
a.  OU 

9.08 
9.71 

if.  10 

9.15 
9.15 
9.15 
9.15 
Q  1 

9.15 

Q  1  Pi 

9.15 

10.62 
11.27 
10.00 
10.46 
10.63 
10.47 
9.84 
10.75 
10.53 

6.59 

6.08 

5.79 

5.55 

6^54  . 

6.87 

6.08 

6.35 

6.52 

4.33 

3.85 

54.99 

52.85 

9.43 

9.15 

10.51 

6.26 

4.64 
3.85 

3.47 
3.Jil 

53.75 
58.18 

51.95 
51.95 

9.48 
7.14 

11.48 
11.48 

9.31 
10.68 

7.32 
4.84 

4.35 

3.Jf7 

55.96 

51.95 

8.31 

11.48 

9.99 

6.08 

4.34 
3.47 

3.50 
3.50 

53.88 
57.43 

50.00 
50.00 

9.80 
9.38 

12.00 
12.00 

10.57 
10.20 

6.91 
5.b4 

3.91 

3.50 

55.65 

50.00 

9.59 

12.00 

10.3§  6.37 

1 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

JVIcEwen  Grain  Co., 
Kansas  City,  Mo. 

Wheat  Bran. 

1 
1 

1080 
1991 

16.31 
15.03 

U.Ol 
U.Ol 

2 

15.67 

14-01 

J.  F.  Meyers  &  Son, 
Springfield,  Mo. 

Albatross  Bran. 

1 
1 
1 

801 
lUyo 
1741 

16.25 
15.81 
15.81 

u.75 
U.75 
U.75 

3 
1 

802 

15.96 
15.00 

U.75 
U.50 

Model  Feed. 

Missouri  &  Kansas  Grain  Co., 
Neosho,  Mo. 

Pure  Wheat  Bran. 

1 

2 

Q 

o 
3 

0 

2 
3 

817 
1022 

1161 

1822 
2018 

12.37 
13.56 
14.81 
14.13 
15.81 
15.00 
15.69 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

-04: 

14.47 

9.00 

Nelson  Grain  Co., 

Kansas   City,  Mo. 

.        Pure  Wheat  Bran. 

1 

2168 

35.69 

8.30 

Neosho  Milling  Co., 
Neosho,  Mo. 

Wheat  Bran. 

3 
2 

1079 
1303 

15.25 
15.56 

13.00 
13.00 

5 

15.41 

13.00 

U.oo 

New  Athens  Milling  Co., 
New  Athens,  III. 

Pure  Wheat  Bran. 

1 

1662 

16.50 

New  Era  Milling  Co., 

Arkansas  City,  Kan. 

Wheat  Bran. 

1 
2 

3 

1603 
1202 
1808 

16.94 
16.56 
16.00 

U.82 
U.82 
U.82 

6 

16.50 

U.82 
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BRAN. 


Fat 

i 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

I0 

Found 

Found 

.4.28 
4.43 

6.05 
6.05 

54.42 
54.25 

58.01 
58.01 

8.03 
9.34 

9.03 
9.03 

11.09 
11.10 

5.87 
5.85 

4.36 

6.05 

54.34 

58.01 

8.68 

9.C3 

11.09 

5.86 

5.13 
4.49 
4.20 

3.65 
3.65 
3.65 

55.77 
55.52 
57.73 

52.00 
52.00 
52.00 

8.13 
8.07 
8.03 

10.50 
10.50 
10.50 

9.32 
11.11 
9.33 

5.40 
5.00 
4.90 

4.61 

3.65 

56.34 

52.00 

8.07 

10.50 

9.92 

5.10 

4.66 

3.50 

57.85 

5k.00 

7.63 

8.50 

9.26 

5.60 

4.13 
6.95 
5.18 
6.34 
4.44 
4.57 
3.97 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

56.99 
56.67 
56.27 
56.60 
53.79 
53.01 
53.81 

5k.00 
5  k. 00 
5Jf.OO 
5If.OO 
5Jf.OO 
5k.00 
54.00 

9.13 
8.93 
9.17 
8.18 
8.31 
10.01 
9.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10.95 
9.48 
9.32 
10.07 
12.03 
10.28 
11.94 

6.43 
4.41 
5.25 
4.68 
5.62 

7.:l3 

5.59 

5.09 

3.00 

55.31 

54.00 

8.96 

10.00 

10.58 

5.59 

4.41 

2.1f0 

53.37 

60.00 

10.11 

15.40 

10.79 

5.63 

4.21 
4.50 

3.30 
3.30 

56.15 
56.65 

45.00 
45.00 

7.56 
8.65 

10.00 
10.00 

11.78 
9.25 

5.05 
5.39 

4.36 

3.30 

56.40 

45.00 

8.10 

10.00 

10.51 

5.22 

4.48 

3.20 

55.45 

54.00 

7.76 

7.50 

10.10 

5.71 

4.58 
4.51 
4.01 

9.02 
9.02 
9.02 

53.72 
52.75 
54.60 

38.04 
38.04 
38.04 

9.00 
9.10 
9.80 

28.10 
28.10 
28.10 

10.18 
11.04 
9.51 

5.58 
6.04 
6.08 

4.37 

9.02 

53.69 

38.04 

9.30 

28.10 

10.24 

5.90 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

% 

Found 

% 

Guar- 
anteed 

New  Orleans  Milling  Co., 
New  Orleans,  La. 
Bran. 

3 
4 
1 
1 

1265 
707 
1008 
1983 

15.31 
15.34 
15.75 
15.31 

15.19 
15.19 
15.19 
15.19 

9 

15.43 

15.19 

Nicholas  Scharff  &  Son  Grocer  Co., 
St.  Louis,  Mo. 

Wheat  Bran. 

1 

15.75 

U.IO 

Oklahoma  City  Mills  and  Elevator  Co., 
Oklahoma  City,  Okla. 
WTieat  Bran. 

1 
1 

842 
1009 

14.69 
17.25 

16.94 
16.94 

2 
1 

848 

15.97 
17.75 

16.94 
14.85 

14.75 

Wheat  Bran. 

Thos.  Page, 

Topeka,  Kan. 

Wheat  Bran. 

1 

1010 

15.50 

The  Pearl  Roller  Mills, 
Oswego,  Kan. 
Wheat  Bran. 

5 
7 
3 
4 
2 
3 
4 

962 
1181 
1284 
1399 
1543 
1626 
1789 

15.19 
14.87 
15.38 
15.06 
13.34 
13.87 
14.43 

14.69 
14.69 
14.69 
14.69 
14.69 
14.69 
14.69 

26 

14.59 

14.69 
14.50 

Pioneer   Flour  Mills, 
San  Antonio,  Texas. 

Wheat  Bran. 

1 

2174 

17.56 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

% 

% 

% 

Found 

Guar- 

Found 

Guar- 

Found 

Guar- 

Found 

Found 

anteed 

anteed 

anteed. 

4. 14 

55.99 

55.Jf5 

9.01 

9.67 

5.88 

4.30 

3.22 

57.23 

55.k5 

7.09 

9.kl 

11.09 

4.95 

4.43 

54.46 

55.k5 

8.64 

9.k7 

10.41 

6.31 

4. 15 

54.57 

55.  k5 

8.70 

9.k7 

11.45 

5.82 

4.25 

3.22 

55.56 

55.^5 

8.36 

9.k7 

10.66 

5.74 

4.53 

Jf.50 

51.34 

52.00 

10.74 

8.90 

11.38 

6.26 

4.93 

Ii-.50 

54.31 

53.5J^ 

8.58 

8.53 

11.95 

5.54 

4^62 

55^27 

53.5  k 

6.86 

8.53 

10.58 

5.42 

4.78 

k.50 

54.79 

53.5  k 

7.72 

8.53 

11.26 

5.48 

4.94 

3.58 

51.28 

5k.60 

8.50 

10.00 

11.84 

5.69 

4.48 

3. 75 



54.73 



55.kl 

8.92 

8.60 

10.21 

6.16 

3.76 

3.92 

57.00 

56.8k 

6.67 

8.30 

12.73 

4.65 

4.19 

3.92 

60.22 

56.8k 

6.39 

8.30 

10.12 

4.21 

4.22 

3.92 

60.19 

56. 8 

6.51 

8.30 

9.54 

4.16 

3.77 

3,92 

58.76 

56.8k 

6.37 

8.30 

11.83 

4.21 

3^70 

3.92 

63.65 

56.8k 

4.93 

8.30 

11.28 

3.10 

3.70 

3.92 

63.62 

56.8k 

5.84 

8.30 

9.19 

3.78 

3.77 

3.92 

61.51 

56.8k 

6.28 

8.30 

10.13 

3.88 

3.87 

3.92 

60.71 

56.8k 

6.14 

8.30 

10.69 

4.00 

3.98 

3.50 

54.15 

50.00 

7.14 

10.00 

12.18 

4.99 
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Protein 
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anteed 

Geo.  P.  Plant  Milling  Co., 
St.  Louis,  Mo. 

Pure  Wheat  Bran. 

5 
5 
4 

3 
3 
4 
q 

3 
5 
1 
4 

718 
911 
1108 
1175 
1283 
1361 

1  ^7'^ 
±o  I  o 

1806 
1881 
2085 
2101 

15.75 
15.31 
15.59 
15. ly 
16.69 
14.38 
15.44 
15.28 
15.19 
15.69 
14.13 

1543 
1543 
15,48 
15.48 
15.43 
15.43 
15.48 
15.43 
15.43 
15.48 
15.43 

48 

15.33 

15.43 

Ralston  Purina  Co., 
St.  Louis,  Mo. 

Wheat  Bran. 

2 

1219 

15.38 

14.10 

Rea  Patterson  Milling  Co., 
Coffeyville,  Kan. 

Wheat  Bran. 

2 

1316 

15.75 

14.52 

Reichert   Milling  Co., 
Freeburg,  hi. 
Wheat  Bran. 

6 
2 
5 
5 
5 

A 

t 

5 

o 

3 
2 

729 
989 
1341 
1172 
1270 

1665 

1  QO*? 
lo4i  ( 

1922 

2027 

8.31 
15.81 
15.31 
15.25 
15.19 
13.94 
15.75 
14.31 
16.13 
15.56 

11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 
11.05 

39 

14.56 

11.05 

Saxony  Mills, 

St.  Louis,  Mo. 

Saxony  Wheat  Bran. 

3 
2 
3 
2 
2 
1 
2 

740 
887 
1241 
1724 
1828 
1995 
2116 

15.25 
13.  (i3 
15.75 
15.75 
16.25 
15.88 
15.69 

12.00 
12.00 
12.00 
12. 00 
12.00 
12.00 
12.00 

15 

15.46 

12.00 

Russell  Grain  Co.,^ 
Kansas  City,  Mo. 

Square  Deal  Bran. 

1 

1732 

14.50 

14.20 
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BRAN. 


Fat 

Carbohydrates  1 

Fiber 

Water 

Ash 

% 

%■ 

% 

% 

% 

% 

% 

% 

Found 

Guar- 
anteed. 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

4.24 
4.30 
4.57 
4.39 
4.84 
5.85 
4.24 
4.17 
4.93 
4.26 
3.60 

3.27 
3.27 
.3.27 
3.27 
3.27 
3.27 
3.27 
3.27 
3.27 
3.27 

55.77 
54.37 
54.19 
54.32 
54.35 
53.39 
54.98 
53.98 
52.72 
53.55 
53.70 

54.63 
54.63 
54.63 
54.63 
54.63 
54.63 
54.63 
54.63 
54.63 
54.63 
54.63 

8.87 
8.82 
8.72 
9.52 
8.83 
9.10 
9.30 
9.94 
9.25 
9.32 
11.39 

9.72 
9.72 
9.72 
9.72 
9.72 
9.72 
9.72 
9.72 
9.72 
9.72 
9.72 

9.23 
11.07 
10.66 

9.94 

9.30 
10.94 

9.70 
10.23 
11.57 
11.02 
11.99 

6.14 
6.13 
6.27 
6.64 
5.99 
6.34 
6.34 
6.40 
6.34 
6.16 
5.19 

4.49 

3.27 

54.12 

54.63 

9.37 

9.72 

10.51 

6.18 

4.85 

4.50 

53.79 

52.00 

9.42 

8.90 

10.24 

6.:^2 

4.01 

3.29 

56.54 

55.96 

7.87 

8.50 

10.25 

5.58 

3.30 
4.55 
4.70 
4.47 
4.73 
4.66 
4.33 
4.83 
4  65 
4.90 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

63.67 
56.21 
55.26 
56.98 
55.23 
57.10 
56.22 
56.26 
54.87 
54.00 

45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 

12.07 
■  7.55 
7.86 
7.83 
8.46 
7.59 
8.11 
8.38 
8.33 
7.67 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 

8.80 
10.19 
11.01 

9.99 
10.57 
11.12 

9.63 
10.22 
10.03 
11.89 

3.85  - 

5.65 

5.86 

5.48 

5.82 

5.59 

5.96 

6.00 

5.99 

5.98 

4.51 

2.00 

56.58 

45.00 

8.38 

15.00 

10.35 

5.62 

5.04 
4.45 
4.77 
4  65 
4.44 
4.15 
4.43 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

55.63 
58.04 
55.40 
55.28 
55.04 
55.11 
55.43 

52.00 
52.00 
52.00 
52.00 
52.00 
52.00 
52.00 

8.10 
7.51 
8.19 
8.06 
8.59 
8.55 
7.75 

10.00 
10.00 
.10.00 
10.00 
10.00 
10.00 
10.00 

9.92 
11.08 

9.92 
10.48 

9.90 
10.88 
11.24 

6.06 
5.29 
5.97 
5.78 
5.78 
5.43 
5.46 

4.56 

3.00 

55.70 

52.00 

8.11 

10.00 

10.49 

5.68 

4.41 

4.90 

54.38 

54.80 

9.86 

9.70 

9.90 

6.95 
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WHEAT 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Protein 

.2  S 

Found 

Guar- 
anteed 

Sauers  Milling  Co., 
Evansviile,  III. 

Wheat  Bran. 

3 
2 
1 

986 
1317 
1993 

16.06 
15.38 
15.25 

U.26 

U.2e 
U.2e 

6 

15.56 

U.26 

Scott  County  Milling  Co., 
Sikeston  ^nd  Oran,  Mo. 

Wheat  Bran. 

3 
2 
6 
4 
3 
11 
8 
4 

,  1 
1 

728 
909 
1165 
1262 
1352 
1442 
1572 
1686 
1844 
2072 

14.25 
17.00 
15.31 
15.31 
15.50 
15.38 
15.75 
15.13 
17.43 
16.81 

H.15 
U.15 
U.15 
U.15 
U.15 
U.15 
U.15 
U.15 
U.15 
U.15 

43 

15.79 

U.15 

Security  Milling  Co., 
Abeline,  Kan. 

Wheat  Bran. 

1 

1393 

15.81 

Hi. 85 

Seneca  Mill  &  Elevator  Co., 
Seneca,  Mo. 

Wheat  Bran 

3 

1353 

16.13 

J.O.  1  o 

Slater  Mill  &  Elevator  Co., 
Slater,  Mo. 
Wheat  Bran. 

2 

1326 

14.38 

U.03 

J.   Sidney   Smith   &  Son, 
Kansas  City,  Mo. 
Wheat  Bran. 

1 

1216 

16.56 

U.19 

Southern   Grain  Co., 
Kansas  City,  Mo. 

Wheat  Bran, 

2 
1 
1 
1 
1 

971 
799 
1047 
1392 
2086 

15.38 
17.28 
13.56 
13.34 
16.44 

17.17 
17.17 
17.17 
17.17 
17.17 

6 

15.20 

17.17 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

4.55 
4.50 
4.43 

3.21 
3.21 
3.21 

53.31 
55.07 
54.22 

55.18 
55.18 
55.18 

8.38 
8.38 
8.90 

8.80 
8.80 
8.80 

11.61 
10.51 
11.48 

6.09 
6.16 
5.72 

4.49 

3.21 

54.20 

55.18 

8.56 

8.80 

11.20 

5.99 

4.57 
4.58 
4.54 
4.52 
4.50 
4.04 
4.16 
4.08 
4.12 
4.70 

Jf.50 

\.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

57.97 
53.36 
56.37 
57.53 
57.78 
58.14 
56.71 
58.74 
56.78 
54.24 

57.00 
57.00 
57.00 
57.00 
57.00 
57.00 
51.00 
57.00 
57.00 
57.00 

7.61 
7.66 
7.02 
6.98 
6.67 
5.89 
7.11 
6.70 
7.87 
7.32 

7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 

9.73 
11.47 
11.39 
10.03 
10.17 
11.78 
10.78 
10.17 

8.05 
10.85 

5.87 
5.93 
5.37 
5.63 
5.38 
4.77 
5.49 
5.18 
5.75 
6.0 

4.38 

4.50 

56.76 

57.00 

7.08 

7.10 

10.44 

5.55 

3.97 

3.58 

56.43 

54.60 

7.32 

10.00 

11.86 

4.61 

4.24 

2.80 

55.08 

49.90 

9.04 

16.25 

9.68 

5.83 

4.52 

3.61 

54.16 

51.68 

10.18 

9.28 

9.45 

7.31 

4.56 

3.92 

54.29 

60.56 

8.50 

8.50 

10.41 

5.68 

4  24 
4.44 
4.20 
3.90 
3.68 

5.09 
5.09 
5.09 
5.09 
5.09 

52.63 
52.09 
55.38 
54.02 
54.04 

50.09 
50.09 
50.09 
50.09 
50.09 

9.95 
9.79 
10.02 
10.62 
9.32 

10.04 
10.04 
10.04 
10.04 
10.04 

10.89 
9.70 
10.31 
11.86 
10.34 

6.91 
6.70 
6.53 
6.26 
6.18 

4.09 

5.09 

53.63 

50.09 

9.94 

10.04 

10.62 

6.52 
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WHEAT 


Name  of  Manufacturer  or  Jobber  and 
Brand 


«4-(  Tj 
O  02  0) 

s  ^  s 


u 

0) 

a 

o 

^ati 

m 

Protein 


Found 


Guar- 
anteed 


Southwestern   Milling  Co., 
Kansas  City,  Mo. 

Wheat  Bran. 


Average 


Stanard  Tilton  Milling  Co., 
Dallas,  Texas. 

Bran. 


Average 


St.  Mary's  Mills  Co., 
St.  Mary's,  Mo. 

Soft  Winter  Wheat  Bran. 


Average 


Texas  Star  Flour  Mills, 
Galveston,  Texas. 
Wheat  Bran. 


Average 


Vanderslice-Lynds  Co., 
Kansas  City,  Mo. 

Wheat  Bran. 

Average   


1 

798 

13.56 

14.85 

2 

1820 

14.81 

U.85 

1 

1951 

14.38 

14.85 

1 

2081 

14.06 

U.85  ] 

5 

14.20 

U.85 

8 

747 

15.66 

18.64 

4 

958 

17.00 

18.64 

4 

1140 

16.81 

18.64 

1 

1535 

16.91 

18. 64 

4 

1786 

16.93 

18.64 

4 

1920 

16.63 

18.64 

2 

2029 

16.94 

18.64 

1 

2171 

17.31 

18.64 

28 

16.78 

18.64 

9 

681 

15.88 

15.06 

8 

821 

13.94 

15. 06 

11 

915 

13.88 

15.06 

12 

1109 

16.38 

15.06 

8 

1272 

16.38 

15.06 

12 

1398 

16.25 

15.06 

4 

1496 

16.00 

15.06 

6 

1574 

16.06 

15. 06 

4 

1679 

16.00 

15.06 

7 

1771 

16.31 

15.06 

4 

1899 

16.31 

15.06 

3 

2028 

16.88 

15.06 

7 

2127 

17.63 

15.06 

1 

2170 

17.69 

15.06 

96 

16.11 

15.06 

5 

1489 

15.37 

15.37 

2 

1829 

17.63 

15.37 

2 

1939 

17.81 

15.37 

1 

2077 

17.37 

15.37 

3 

2120 

17.00 

15.37 

13 

17.04 

15.37 

1 

895 

16.00 

U.85 

3 

1156 

15.88 

U.85 

15.94 

U.85 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

fo 

Found 

fo 

Found 

4.25 
4.46 
3.80 
4.07 

3.58 
3.58 
3.58 
3  58 

57.04 
54.12 
54.31 
55.00 

54-60 
54.60 
54.60 
54.60 

9.44 
9.38 
9.75 
9.63 

10.00 
10.00 
10.00 
10.00 

9.79 
10.50 
11.38 
10.35 

5.92 
6.73 
6.38 
6.89 

4.1 

3.58 

55.12 

54.60 

9.55 

10.00 

10.50 

6.48 

4.73 
4.64 
4.79 
4.77 
3.91 
4.43 
4.68 
4.74 

5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 

57.38 
54.06 
54.25 
54.57 
55.09 
53.93 
54.69 
53.65 

54.15 
54.15 
54.15 
54-15 
54.15 
54.15 
54.15 
54.15 

7.68 
7.52 
7.73 
7.75 
7.88 
8.11 
8.02 
8.07 

9.08 
9.08 
9.08 
9.08 
9.08 
9.08 
9.08 
9.08 

9.42 
11.65 
11.03 
11.28 
10.74 
11.35 
10.34 
10.84 

,  5.13 
5.13 
5.39 
5.44 
5.45 
5.55 
5.33 
5.39 

4.59 

5.20 

54  70 

54.15 

7.85 

9.08 

10.83 

5.  5 

5.08 
4.55 
4.73 
4.41 
4.70 
4.69 
4.67 
4.44 
4.57 
4.62 
4.60 
4.64 
4.79 
5.00 

3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 

55  02 
55.28 
56.45 
54.26 
54.20 
54.57 
56.82 
56.46 
55.92 
55.36 
56.02 
53.15 
53.05 
52.11 

54.70 
54.70 
54.70 
54.70 
54-70 
54-70 
54.70 
54-70 
54-70 
54-70 
54.70 
54.70 
54.70 
54.70 

7.77 
8.38 
8.35 
8.12 
8.25 
7.64 
7.58 
7.32 
7.98 
8.07 
7.80 
8.04 
7.67 
7.89 

8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 
8.93 

10.38 
11.92 
10.33 
10.87 
10.65 
11.20 
9.52 
10.16 
9.86 
9.61 
9.78 
11.27 
10.61 
10.90 

5.87 
5.93 
6.26 
5.96 
5.82 
5.65 
5.41 
5.56 
5.67 
6.03 
5.49 
6.02 
6  25 
6.41 

4.68 

3.06 

54.91 

54.70 

7.92 

8.93 

10.50 

5.88 

3.89 
4.09 
3.83 
3.94 

o  no 
d.98 

1^.20 
U.20 
JI-.20 
U.20 
Ii-.20 

54.88 
54.89 
53.57 
55.53 

54.  y  < 

54.16 
54.16 
54-16 
54-16 
54. 16 

8.59 
7.70 
9.10 
7.85 

7.00 

8.45 
8.45 
8.45 
8.45 
8.45 

11.46 
10.36 
10.25 
10.20 
11.23 

5.81 
5.33 
5.44 
5.10 
5.14 

3.95 

k.20 

54.77 

54  16 

8.18 

8.45 

10.70 

5.36 

4.47 
4.38 

3.58 
3.58 

49.67 
49.97 

54.6O 
54.6O 

11.28 
10.95 

10.00 
10.00 

10.94 
11.61 

7.64 
7.21 

4.42 

3.58 

49.82 

54.6O 

11.11 

10.00 

11.27 

7. 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

O   02  Oi 

CD 

Protein 

S  ce  d 

'f^  O 

.2  1 

Found 

Gruar- 
anteed 

Washington  Flour  Mills^ 
Washington,  Mo. 
Bran. 

1 

1065 

16.88 

U.80 

Western  Star  Milling  Co., 
Salina,  Kan. 
Bran. 

6 
1 

712 
903 

17.50 
15.13 



U.85 
Ik. 8  5 

7 

16.32 

U.85 
12.50 

^  Wheat  Bran. 

1 

2172 

17.50 

Wheat  Bran. 

2 
4 
3 

898 
2022 
2123 

15.06 
15.63 
16.75 

U.85 
U.85 
U.85 

n 

y 

15.81 

U.85 

Wheat  Bran. 

3 
2 
1 

937 
1648 
1976 

16.75 
15.88 
15.63 

12.50 
12.50 
12.50 

6 

16.09 

12.50 

Yates  &  Donelson  Co.* 
Memphis,  Tenii. 

Pure  Wheat  Bran. 

1 

2 

815 
1663 

15.44 
11.69 

U.85 
U.85 

3 

13.57 

U.85 

Mixed  Bran. 

1 

1990 

13.69 

13.25 

Zenith  Milling  Co., 
Kansas  City,  Mo. 

Bran   in  Unbranded   Sacks  Marked 
"B." 

5 
3 
4 
3 
4 
1 
1 

727 
llbO 
1271 
1493 
1569 
1997 
2176 

15.38 
14.00 
15.63 
15.19 
14.25 
15.13 
16.06 

U.05 
U.05 
U.05 
U.05 
U.05 
U.05 
U.05 

21 
1 

15.09 
13.56 

U.05 
16.00 

Wheat  Bran. 

1377 
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BRAN. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed j 

Found 

fo 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

"0 

Found 

4.43 

3.97 

52.56 

52.83  j 

8.84 

9.00 

11.37 

5.92 

4.79 
4.43 

3.58 
3.58 

54.05 
55.15 

45.60 
\5.6O 

7.50 
9.13 

10.00 
10.00 

10.86 
10.28 

5.30 
5.88 

4.61 

3.58 

54.60 

If5.60 

8.31 

10.00 

10.57 

5.59 

4.33 

2. 75 

51.21 

51.60 

9.30 

12.00 

11.17 

6.49 

4.45 
4.20 
4.00 

3.58 
3.58 
3.58 

52.11 
53.80 
52.14 

5  If.  60 
5If.60 
5  4.60 

9.20 
9.43 
9.30 

10.00 
10.00 
10.00 

12.49 
11.08 
11.49 

6.69 
5.86 
6.32 

4.22 

3.58 

52.68 

54.60 

9.31 

10.00 

11.69 

6.29 

3.91 
4.10 
4.25 

2.75 
2.75 
2.75 

52.91 
54.79 
52^94 

51.60 
51.60 
51.60 

9.76 
9.76 

m38 

12.00 
12.00 
12.00 

10.78 
9.54 
11.18 

5.89 
5.93 
5.62 

4.09 

2.75 

53.55 

51.60 

9.96 

12.00 

10.50 

5.81 

4.08 
4.06 

3.58 
3.58 

57.16 
62.75 

54.60 
54.6O 

6.69 
7.49 

10.00 
10.00 

11.47 
9.90 

5.16 
4.11 

4.07 

3.58 

59.96 

5  4.60 

7.09 

10.00 

10.68 

4.63 

4.43 

3.70 

58.77 

57.15 

7.95 

10.00 

10.70 

4.46 

4.32 
A  ftp; 

'±.  DO 

4.57 
4.67 
4.56 
5.08 
4.16 

5.05 

O  .UD 

5.05 
5.05 
5.05 
5.05 
5.05 

53.96 

Q9 
041  .ViC 

53.87 
55.46 
56.51 
53.78 
51.98 

50.04 
Kf)  n  1, 

OU.  U/f' 

50.04 
50.04 
50.04 
50.04 
50.04 

9.69 

8.99 
8.67 
9.03 
8.63 
9.88 

13.05 
lo.Uo 
13.05 
13.05 
13.05 
13.05 
13.05 

10.33 
11.69 
11.16 
10.40 
Q  79 
11.75 
11.85 

6.32 
5.72 
5.78 
5.61 
5.93 
5^63 
6.07 

4.57 

5.05 

54.35 

50.04 

9.13 

13.05 

10.99 

5.87 

3.90 

7.10 

54.57 

32.33 

9.85 

9.00 

11.61 

6.51 
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WHEAT 


r  of 

les 

ited 

<v 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand. 

OS   Q.  CO 

a  c6  d 

Found 

Guar- 
anteed 

Atchison  Live  Stock  Co., 
Atchison,  Kan. 

Triumph  White  Shorts. 

1 

1 

792 

14.22 

12.00 

Atchison  Live  Stock  Co., 
Atchison,  Kan. 

"Wheat  Shorts. 

14 
1 
2 
3 
3 

692 
877 
1205 
1921 
2033 

16.25 
13.19 
15.75 

15  75 
17  28 

10.50 
10.50 
10.50 
10.50 
10.50 

23 

15.64 

10.50 

Aurora  Milling  Co., 
Aurora,  Mo. 

Cream  Wheat  Short;'. 

16 
2 

979 
1285 

15.44 
14.25 

15.00 
15.00 

18 

14.85 

15.00 

The  Blair  Milling  Co., 
Atchison,  Kan. 

Blair's  Shorts. 

2  ■ 

3 

1 

3 

2 

1 

894 
1292 
1754 

731 
1872 
2177 

15.06 
15.81 
16.87 
17.06 
13.88 
16.00 

16.75 
16.75 
16.75 
16.75 
16.75 
16.75 

12 

15.78 

16.75 

The  Cain  Mill  Co., 
Atchison,  Kan. 

Cain's  Shorts. 

2 
1 
1 
3 

1085 
1861 
2059 
2142 

15.13 
17.13 
15.75 
17.37 

15.43 
15.43 
15.43 
15.43 

7 

16.34 

15.43 

Chopman  Milling  Co., 
Sherman,  Texas. 

Stock  Feed  or  Shorts. 

1 

789 

15.28 

16.75 
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PRODUCTS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

1 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

4.24 

If.  50 

55.58 

42.00 

10.24 

19.00 

9.27 

6.45 

5.80 
6.18 
5.81 
4.18 
4.41 

1.50 
1.50 
1.50 
1.50 
1.50 

56.97 
56.54 
57.64 
61.91 
59.69 

41.00 
41.00 
41.00 
41.00 
41.00 

6.29 
7.48 
6.66 
4.08 
4.10 

19.50 
19.50 
19.50 
19.50 
19.50 



10.35 
12.05 
9.95 
10.85 
11.06 

4.34 
4.61 
4.69 
3.23 
8.46 

5.16 

1.50 

58.55 

41.00 

5.78 

19.50 

10.85 

4.07 

4.88 
2.08 

S.60 
3.60 

61.43 
71.19 

60.00 
60. 00 

4  32 
1.05 

4.90 
4.90 

10.90 
10.45 

8.08 
0.98 

8.48 

3.60 

66.31 

60.00 

2.69 

4.90 

10.67 

2.00 

5.79 
5.86 
4.21 
4.84 
5.20 
4.12 

3.50 
3.50 
3.50 
3.50 
3.50 
3.50 

55.31 
60.53 
58.24 
58.98 
62.10 
60.59 

58.95 
58.95 
58.95 
58. 95 
58.95 
58.95 

6.86 
4.92 
6.30 
5.69 
5.33 
4.96 

8.98 
8.98 
8.98 
3.98 
8.98 
8.98 

12.41 
9.75 

10.23 
9.04 
9.40 

10.72 

4.57 
3.63 
4.15 
4.89 
4.09 
3.61 

4.92 

3.50 

59.29 

58.95 

5.68 

8.98 

10.26 

4.07 

4.41 
4.75 
4.78 
4.84 

4.91 
4.91 
4-91 
4.91 

59.41 
57.05 
59.05 
58.02 

59.19 
59.19 
59.19 
59.19 

5.55 
6.05 
5.21 
5.09 

1 

3.22 

3.22 
3.22 

11.14 
10.75 
11.48 
10.77 

4.36 
4.27 
3.78 
8.91 

4.68 

4.91 

58.38 

59.19 

5.48 

3.22 

11.04 

4.08 

4.76 

5.25 

58.80 

56.14 

6.38 

6.30 

10.28 

4.55 
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WHEAT 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

*  !  * 

Found  G^^ar- 
anteed 

The  Davis  Milling  Co., 
St.  Joseph,  Mo. 

Pure  Wheat  Shorts  or  Middlngs. 

1 
2 
3 
1 
2 
1 
1 

791 
1187 
1446 
1756 
1925 
2057 
2181 

14.01 
15.31 
13.63 
15.65 
16.50 
15.25 
16.56 

13.00 
13.00 
13.00 
13.00 
13.00 

13. oa 

13.00 

11 

15.27 

13.00 

Diamond  Milling  Co., 
Sherman,  Texas. 

Wheat  Shorts. 

4 
1 

732 
1412 

19.19 
17.00 

17.00 
17.00 

5 

18.09 

17.00 

Enid  Mill  &  Elevator  Co., 
Enid,  Okla. 

Wheat  Shorts. 

1 

1482 

13.06 

18.00 

Hunter  Broc.  Milling  Co., 
St.  Louis,  Mo. 

Pure  Wheat  Shorts  or  Middll-gs. 

1 

1863 

17.09 

16.00 

Kelly-Lysle  Milling  Co., 
Leavenwortii,  Kan. 

Pure  Wheat  Shorts. 

1 
4 

7 
3 
2 
2 
5 

659 
828 
914 
13U8 
1491 
1655 
1888 

17.78 
14.81 
16.13 
16.94 
13.09 
16.00 
16.69 

14.09 
14.09 
U.09 
U.09 
U.09 
U.09 
U.09 

24 

15.92 

15.13 
15.81 
15.94 
15.69 
16.91 
15.94 
16.13 
16.25 

U.09 

U.04 
UM 
U.Ok 
U.Ok 
U.Ok 
U.Ok 
U.Ok 
U.OIf 

The  Leavenv^orth  Milling  Co., 
Leavenworth,  Kan. 

Pure  Wheat  Shorts. 

7 
6 
3 
3 
4 
1 
3 
1 

702 
953 
1178 
1325 
1654 
1981 
2034 
2178 

28 

15.98 

U.OJf 
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PRODUCTS. 


Fat 

Carbohydrates 

i^iber 

Water 

A8h 

% 

Jo 

% 

% 

% 

% 

% 

% 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

4.71 
4.85 
3.67 
5.01 
3.75 
5.95 
4.27 

Jf.50 
J^.50 
k.50 
4.50 
Jf.50 
k.50 
Jf.50 

61.08 
60.72 
57.12 
60.61 
62.11 
58. 50 
59.87 

55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 

5.45 
5.16 
8.18 

2.55 

O.  L'± 

5.13 

5.00 
5.00 
5.00 
o.uu 
5.00 

O.UU 
5.00 

10.80 
9.76 
ll."71 
10.26 
10.43 
11.24 
10.43 

3.95 

5.69 
3.83 
4.66 
3.92 

^  7/1 

4.58 

Jf.50 

60.03 

55.00 

5.18 

5.00 

10.66 

5.03 
5.16 

6.00 
6.00 

58.33 
55.05 

55.80 
55.80 

4.33 
5.80 

4.74 
4.74 

9.42 
12.26 

3.70 

A 

5.10 

6.00 

56.69 

55.80 

5.06 

4.74 

10.84 

4.22 

1.52 

5.00 

72.54 

5Jf.80 

0.72 

6.40 

11.34 

0.82 

4.45 

Jf.OO 

58.97 

50. 00 

0.  uw 

10. 00 

10.70 

3.79 

4.12 
5.93 
5.15 
5.49 
4.91 
5.03 
5.25 

Jf.50 
Jf.50 
Jf.50 
Jf.50 
Jf.50 
Jf.50 
Jf.50 

57.1-2 
5J.'J4 
56.88 
59.03 
58.72 
60.71 
54.21 

56  08 
56  08 
56.08 
56.08 
56.08 
56.08 
56.08 

5.68 
6.87 
5.67 
5.64 
7.58 
5.76 
7.52 

7.04 
7.04 
7.04 
7.04 
7.04 
7.04 
7.04 

10.19 
11.00 
1L72 

8.51 
10.68 

8.54 
11.60 

5.11 
A  A^ 
4.45 
4.39 
5.02 
3.96 
4.73 

5.12 

Jf.50 

57.66 

ov.  uo 

D.  Ov 

7.04 

10.32 

4.59 

5.13 
4.64 
4.71 
4.63 
4.87 
4.45 
4.33 
4.82 

Jf.60 
Jf.60 
Jf.60 
Jf.60 
Jf.60 
Jf.60 
Jf.60 
Jf.60 

59.66 
58.35 
59.95 
59.71 
58.60 
58.08 
58.12 
57.95 

56.04- 
56.04 
56.04 
56.04 
56.04 
56.04 
56.04 
56.04 

5.06 
5.15 
5.05 
5.45 
5.83 
6.48 
5.98 
6.18 

7.04 
7.04 
7.04 
7.04 
7.04 
7.04 
7.04 
7.04  • 

11.10 
12!35 
10.27 
10.49 
9.68 
11.08 
11.20 
10.44 

3.70 
4.08 
4.03 
4.11 
3.97 
4.24 
4.36 

4.69 

Jf.60 

58.80 

56.04 

5.65 

7.04 

10.83 

4.05 
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WHEAT 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

Lexington  Flouring  Mill, 
Lexington,  Mo. 
Shorts. 

2 
1 

761 
1738 

16.50 
17.30 

16.55 
16.55 

3 

16.90 

16.55 

S.  C.  Le  Mar, 

Rich  Hill,  Mo. 
Wheat  Shorts. 

1 

1069 

14.94 

15.12 

Lukens   Milling  Co., 
Atchison,  Kan. 
Wheat  Shorts. 

5 
1 

1136 
1859 

16.44 
16.00 

13.00 
13.00 

6 

16.22 

13.00 

McEwen  Grain  Co., 
Kansas  City,  Mo. 
Wheat  Shorts. 

3 

1910 

18.06 

U.oo 

Neosho  Milling  Co., 
Neosho,  Mo. 
Wheat  Shorts. 

1 
3 
1 
1 

1063 
1492 
1753 
1980 

16.94 
15.06 
16.87 
17.88 

15.00 
15.00 
15.00 
15.00 

6 

16.68 

15.00 

New  Orleans  Milling  Co., 
New  Orleans,  La. 

Middlings. 

3 
1 
2 
1 

751 
1007 
1327 
1961 

15.50 
15.56 
15.56 
14.69 

15.09 
15.09 
15.09 
15.09 

7 

* 

15.33 

15.09 

Geo.  P.  Plant  Milli..g  Co., 
St.  Louis,  Mo. 
P.  Middlings. 

1 

803 

15.44 

17.11 

'icirifc    ivi  11111111 

St.  Louis,  Mo. 
Wheat  Shorts. 

1 

1480 

17.25 

17.11 

The  Rea- Patterson  Milling  Co., 
Coffeyvills,  Kan. 

Wheat  Shorts. 

2 

1481 

17.13 

15.22 
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PRODUCTS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

-  % 
Found 

% 

Guar- 
anteed j 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

6.12 
4.12 

5.77 
5.77 

57.05 
53.35 

58.01 
58.01 

4.85 
9.35 

7.10 

4.33 
4.33 

4.33 

10.97 
9.83 

4.51 
6.05 

5.12 

5.77 

55.20 

58.01 

10.40 

5.28 

4.31 

k.08 

60.65 

63.65 

4.60 

3.75 

11.62 

O.OO 

5.21 
4.23 

k.oo 

Jf.OO 

56.67 
56.75 

55.00 
55.00 

5.90 
7.10 

9.00 
9.00 

11.19 
10.85 

4.59 
5.07 

4.72 

k.oo 

56.71 

55.00 

6.50 

9.00 

11.02 

4.83 

5.25 

5.05 

56.37 

64.00 

4.53 

5.00 

11.60 

4.19 

5.21 
4.63 
4.73 
3.65 

3.50 
3.50 
3.50 
3.50 

57.23 
60.74 
58.28 
56.17 

52.00 
52.00 
52.00 
52.00 

5.97 
4.96 
6.20 
7.89 

8.00 
8. 00 
8.00 

8.6o 

10.60 
11.33 
10.19 
11.20 

4.05 
3.28 
3.73 
3.21 

4.56 

3.50 

58.11 

52.00 

6.26 

8.00 

10.83 

O.OO 

4.36 
4.11 
4.03 
3.70 

Ji.l2 
4.12 
4.12 

57.40 
60.83 
63.58 
65.25 

64.05 
64.05 
64.05 
64.05 

6.84 
4.50 
4.05 
3.85 

3.42 
3.42 
.  3.42 
3.42 

11.13 
11.12 
9.91 
9.80 

4.77 
3.88 
2.87 

o  <y\ 

/i.  il 

4.05 

If.  12 

61.76 

64.05 

4.81 

3.42 

10.49 

3.56 

4.97 

k.kl 

62.09 

59.11 

5.03 

5.18 

8.58 

3.89 

4.65 

1 

57.02 

59.18 

5.65 

5.18 

11.18 

4.25 

4.59 

3.9  k 

57.76 

61.02 

5.62 

4.25 

11.18 

3.72 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
ComDosited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

Scott  County  Milling  Co., 
Sikeston  and  Oran,  Mo. 

Middlings 

2 
1 

1394 
1860 

15.88 
15.94 

16.27 
16.27 

3 

15.91 

16.27 

Slater  Milling  Co., 
Slater,  Mo. 

Wlieat  Shorts. 

2 

1309 

16.38 

±o.  oo 

Southwestern  Milling  Co., 
Kansas  City,  Mo. 

Wlieat  Shorts. 

K.  C.  K.  Shorts. 

Average   

2 

2 
3 
1 

891 

1312 
1456 
2180 

16.06 
17.63 

lO.  oo 

16.44 

u.90 
15.50 

10. OU 

15.50 

6 

16.55 

15.50 

Stanard  Tilton  Milling  Co., 
Dallas,  Tex. 

■    Wheat  Shorts. 

1 
1 
1 
1 

1752 
1953 
2060 
2179 

1  7  QQ 

16.44 
io.UU 
17.31 

on  -1  n 

zu.iy 
20.19 
20.19 
20.19 

4 

17.42 

20.19 

1.  M.  Yost  Milling  Co., 
Hayes  City,  Kan. 

VV  'XXCCLt      OIlUl  Lo. 

Average   

1 
1 

1064 
1739 

18.06 
18.62 

U.90 
U.90 

2 

18.34 

U.90 

Carbondale  Manufacturing  Co., 
C^rbondale,  III. 

Shipstuf 

2 

1926 

16.06 

16.20 

Charleston  Milling  Co., 
Charleston,  Mo. 

Shipstuff 

1 

830 

14.87 



U.35 

City  Grain  &  Feed  Co., 
Columbia,  Tenn. 
Star  Mixed  Feed. 

Average   

5 
1 
1 

1256 
663 
L978 

10.25 
8.44 
9.94 

11.53 
11.53 
11.53 

7 

9.54 

11.53 
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PRODUCTS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

!  /» 

1 

Found 

% 

Guar- 
anteed 

% 

Found 

Found 

4.58 
3!  63 

5.90 
5.90 

61.61 
64.94 

61.60 
61.60  ' 

4.21 
2!  63 

3.45 
3.  If  5 

10.81 
10.45 

3.46 
2.41 

4.08 

5.90 

63.28 

61.60 

3.42 

3'.  If  5 

10.38 

2.98 

4.42 

If.55 

63.46 

56.39 

3.89 

5.28  - 

9.09 

2.76 

5.16 

If.50 

53.71 

56.80 

7.57 

7.1f0 

12.82 

4.68 

5.17 
4.31 
5.29 

5.25 
5.25 

5  25 

54.20 
55.64 
57.50 

61.25 
61.25 
61.25 

8.60 
7.06 
5.26 

6.25 
6.25 
6.25 

9.32 
12.34 
11.18 

5.08 
5.09 
4.88 

4.90 

5.25 

55.79 

61.25 

6.98 

6.25 

10.93 

4.85 

3.05 
2.98 
2.78 
4.05 

k.20 
If.  20 
Jf.20 
h.20 

63.53 
64.99 
63.25 
62.37 

56.25 
56.25 
56.25 
56.25 

2.83 
2.53 
2.28 
2.78 

7.40 
7.40 
7.40 
7.40 

9.98 
10.80 
11.70 
10.88 

2.68 
2.26 
1.99 
2.61 

3.22 

If. 20 

63.53 

56.25 

2.61 

7.40 

10.84 

2.38 

3.56 
4.20 

If. 50 
If. 50 

59.99 
58.56 

56.80 
56.80 

4.25 
4.95 

7.40 
7.40 

10.85 
9!  79 

3.29 
3.88 

3.88 

If.50 

59.27 

56.80 

4.60 

7.40 

10.32 

3.59 

4.18 

3. 90 

56.89 

60.30 

6.93 

4.15 

11.05 

4.89 

4.78 

5.20 

61.23 

60.20 

8.94 

4.50 

11.70 

3.48 

2.76 
3.24 
2.28 

2.63 
2.63 
2.63 

55.71 
63.71 
50.60 

53.97 
53.97 
53.97 

17.47 
10.86 
22.25 

15.45 
15.45 
15.45 

9.70 
9.73 
10.38 

4.09 
4.02 
4.55 

2.76 

2.63 

56.68 

53.97 

16.86 

15.45 

6-94 

4.22 
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WHEAT 


Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

1  &  o 
-Sao. 

S  c3  d 

Found 

Gruar- 
anteed 

Cuningham  Com.  Co., 
Little  Rock,  Ark. 
Mixed  Mill  Feed. 

8 

16 
12 

"  9 

Q 

7 
2 
2 

0 

1111 

983 
1185 

1336 

14100 

1568 
1707 
1854 

loo  i 

io.  oo 

14.50 

i4t.  uo 

13.50 
15.31 
13.71 
10. Ob 
15.46 
14.31 
13.69 

i  J.  Uo 
13.08 

i  9  no- 
lo.Uo 

13. OS 

13. OS 
13. OS 
13. 08 
13.08 
13. OS 
13.08 

78 

14. 'lU 

lo.  Uo 

Lev.  Fowler, 

Shreveport,  La. 
Mixed  Bran. 

QQQ 

14.25 

10.97 

Higginsville   Milling  Co., 
Higginsville,  Mo. 
Shlpstuff  or  Shorts. 

3 
2 

i 

1402 
1933 

12.13 
16.50 
16.38 

18.30 
18.30 
18.30 

6 

15.00 

18.30 

Illinois  Central  Elevators, 
New   Orleans,  La. 

Elevator  Screenings. 

1 

882 

y.y4: 

2.00- 

Keilv-Lvsl^    Milimn  O.n 
Leavenworth,  Kan. 
Pure  Wheat  Shorts. 

3 

2143 

1  /  .UU 

14- uy 

Henry  A.  Klyce  &  Co., 
Dyersburg,  Tenn. 
Furfur  Spica. 

2 

670 

10.91 

10.27 

The  Rea-Patterson  Milling  Co., 

r^nff  A\/\/i  1 1 A  VC 
1 1  cy  V 1 1  ic,  r\an. 

XVXIJLCU     X"  ecu. 

4 

<  io 

9.38 



U.30 

Sauers  Milling  Co., 
Evansville,  Ind. 
Wheat  ShipstufC. 

1 
1 
1 

1071 
1378 
1992 

16.63 
16.00 
15.63 

U.96 
U.96 
U.96 

3 

16.09 

U.96 
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PRODUCTS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

G-uar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

,5.27 
4.81 
5'.  07 
5.02 
4.92 
4.66 
5^19 
4.58 
4.46 
3.40 

U.05 
If.. 05 
I1-.O5 
Jf.05 
If. 05 
If. 05 
If. 05 
If.05 
If.05 
If. 05 

51.96 
52.45 
51.59 
52.55 
55.42 
50.31 
59.04 
54.56 
56.53 
54.66 

52.00 
52. 00 
52.00 
52.00 
52.00 
52.00 
52.00 
52.00 
52.00 
52.00 

12.24 
10.75 
12.06 
11.65 

7.92 
11.92 

5.98 

9.10 
10.12 

9.23 

11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

8.76 
10.40 

9.44 

9.91 
11.06 
11.81 

9.48 
10.40 

7.75 
11.15 

7.89 
7.09 
7.76 
■  7.37 
5.37 
7.59 
4.75 
5.90 
6.83 
7.87 

4.74 

If. 05 

53.91 

52.00 

10.10 

11.00 

10.01 

6.84 

7.09 

5.72 

51.00 

If8.Ifl 

11.00 

16.86 

9.51 

7.15 

5.68 
4.50 
3.73 

If. 87 
If.87 
If. 87 

60.36 
58.95 
60.12 

59.68 
59.68 
59.68 

5.91 
5.75 
4.92 

If.  50 
If.  50 
If. 50 

11.63 
10.00 
11.22 

4.29 
4.30 
3.-63 

4.64 

If.87 

59.81 

59.68 

5.53 

If.  50 

10.95 

4.07 

2.28 

2.00 

63.25 

50.00 

7.50 

30.00 

11.44 

5.59 

4.69 

If.  50 

58.55 

56.08 

5.35 

7.0If 

10.45 

3.96 

2.84 

2.35 

57.02 

50.86 

14.16 

20.62 

10.66 

4.41 

4.36 

3.50 

59.86 

57.33 

11.87 

7.90 

10.68 

eS.85 

5.19 
5.18 
4.30 

If.20 
If.  20 
k.20 

59.13 
59.67 
58.29 

60.10 
60.10 
60.10 

5.09 
5.05 
6.31 

If. 92 
If. 92 
If. 92 

9.91 
9.93 
11.15 

4.05 
4.17 
4.32 

4.89 

If. 20 

59.03 

60.10 

5.48 

If. 92 

10.38 

4.18 
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WHEAT 


Name  of  Manufacturer       Jobber  and 
Brand 

ber 

Protein 

111 

O  2 

% 

Found 

% 

Guar- 
anteed. 

A.  Waller  &  Co., 
Henderson,  Ky. 

Blue  Grass  Mixed  Feed. 

1 
1 

1067 
1485 

10.75 
10.75 

11.50 
11.50 

2 

10.75 

11.50 

Washington  Flour  Mill  Co., 
Washington,  Mo. 

Shipstufe  or  Shorts. 

1 



1066 

16.94 

16.95 

Yates  &  .Oonelson  Co., 
Memphis,  Tenn. 

Mixed  Bran. 

11 
4 
9 
3 

680 
885 
1147 
1328 

14.25 
13.19 
14.00 
14.44 

13.25 
13.25 
13.25 
13.25 

27 

13.97 

13.25 

MOLASSES 

Alfalfa  Product  Co., 
Fremont,  Neb. 

Alfalfa  Lass. 

Alfalfa  and  Molasses. 

1 
1 

795 
1476 

15.25 
-  11.69 

U.oo 
U.oo 

2 

13.47 

U.OO 

American   Milling  Co., 
Owensboro,  Ky. 

Sucrene  Dairy  Feed. 

5 
4 
4 
2 
4 
3 
3 
1 
2 

667 
778 
964 
1277 
1473 
1907 
1643 
2044 
2138 

16.56 
18.28 
15.13 
19.09 
17.06 
16.63 
18.25 
17.25 
17.69 

16.50 
16.50 
16.50 
16.50 
16.50 
16.50 
16.50 
16.50 
16.50 

28 

17.31 

16.50 

Sucrene  Horse  Feed. 

3 

671 

14.66 

13.50 

Sucrene  Horse,  Mule  and  Ox  Feed. 

6 
3 
3 
3 
3 
2 

959 
1451 
1600 
1900 
2024 
2118 

10.75 
12.25 
13.06 
12.50 
12.86 
12.06 

10.00 
10.00 
10. QO 
10.00 
10.00 
10.00 

20 

12.25 

10.00 
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PRODUCTS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

fo 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

2.77 
2.70 

3.19 
3.19 

55.53 
54.71 

55.00 
55.00 

17.65 
17.01 

15.64 
15.64 

9.72 
11.02 

3.58 
3.81 

2.74 

3.19 

55.12 

55.00 

17.33 

15.64 

10.37 

3.69 

4.50 

5.48 

61,69 

58.  U 

3.46 

3.97 

10.41 

3.00 

4.75 
4.31 
4.87 
4.42 

3. 70 
3.70 
3. 70 
3.70 

57.90 
58.57 
59.23 
58.61 

57.15 
57.15 
57.15 
57.15 

8.05 
7.72 
7.36 
7.86 

10.00 
10.00 
10.00 
10.00 

10.58 
11.75 
10.36 
10.16 

4.47 
4.46 
4.18 
4.51 

4.59 

3.70 

58.58 

57.15 

7.75 

10.00 

10.71 

4.40 

FEEDS. 

1.16 
0.54 

2.00 
2.00 

42.82 
43.33 

U.oo 

44.00 

20.86 
19.23 

20.00 
20.00 

11.21 
16'.  41 

8.70 
*8.80 

0.85 

2.00 

43.08 

44.00 

20.04 

20.00 

13.81 

8.71 

3.76 
5.20 
4.71 
7.02 
4.52 
5.25 
5.36 
5.51 
7.10 

3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 

47.53 
42.46 
46.07 
44.96 
46.31 
46.03 
47.66 
45.27 
44.30 

48.27 
48.27 
48.27 
48.27 
48.27 
48.27 
48.27 
48.27 
48.27- 

10.26 
11.05 
12.50 
11.68 
11.61 
11.95 
12.02 
11.47 
11.66 

12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 

13.21 
15.34 
13.41 

8.69 
12.64 
13.28 

9.37 
13.39 
12.04 

8.68 
7.67 
8.18 
8.56 
7.86 
6.86 
7.34 
7.11 
7.21 

5.38 

3.50  • 

45.62 

48.27 

11.63 

12.40 

12.37 

7.69 

2.82 

3.50 

51.08 

56.50 

10.19 

11.50 

13.39 

7.86 

4.06 
4.75 
4.06 
5.15 
3.59 
3.77 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

52.04 
51.19 
52.48 
52.41 
53.22 
53.68 

-52.45 
52.45 
52.45 
52. 45 
52.45 
52.45 

10.97 
10.59 
11.14 
11.15 
10.61 
9.40 

13.50 
13.50 
13.50 
13.50 
13.50 
13.50 

14.43 
14.21 
12.12 
12.03 
13.00 
14.85 

7.75 
7.01 
7.14 
6.76 
6.72 
6.24 

4.23 

3.00 

52.50 

52.45 

10.64 

13.50 

13.44 

6.94 

*This  sample  was  in  the  laboratory  a  long  time  before  being  analyzed 
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MOLASSES 


Name  of  Manufacturer  or  Jobber  and 
Brand 

\f 

-1 

3  CO  O) 

a  ce  s  - 
^    O  ^ 

Protein 

ga' 

n 

i 

Found 

70 

Gruar- 

dill  LCCVA 

Atlas  Feed  Products  &  Milling  Co., 

1 

776 

8.36 

8.00 

New  Orleans,  La. 

9.68 

Royal  Feed. 

4 

L794 

8.00 

Ox  Feed. 

1 

1986 

11.47 

8.00 

5 

673 

10.58 

8.00 

1 

i  .04: 

5.00 

4 

705 

8.75 

5.00 

3 

878 

10.09 

5.00 

A 

4 

1  1  7Q 

6*.  13 

5.00 

Sugar  Feed. 

2 

1299 

8.94 

5.00 

Pi 
(J 

1513 

8.06 

5.00 

10 

1623 

iu.  40 

5.00 

5 

1792 

8.18 

5.00 

5 

1882 

8  44 

5.00 

o 

9.00 

5.00 

1 

2150 

10.44 

5.00 

42 

8.74 

5.00 

TTnion  "Dairv 

1 

1728 

7.50 

15.00 

1 

1965 

16.29 

15.00 

1 

2061 

17.31 

15.00 


3 

13.70 

15.00 

Lawrence  &  Hamilton, 

7 

1146 

10.84 

11.50 

5 

125" 

lU.UD 

11.  ou 

New  Orleans^  La. 

Q 
O 

)  10.63 

11.50 

Stafolife  Feed. 

19 

I43e 

J  10.50 

11.50 

6 

lOlt 

)  11.44 

11.50 

5 

166( 

5  11.19 

11.50 

10 

176^ 

^  10.68 

11.50 

15 

187^ 

i  12.56 

11.50 

5 

200( 

3  13.00 

11.50 

8 

210 

1  10.75 

11.50 

88 

11.17 

11.50 
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FEEDS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

fc 

fo 

yo 

"0 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.92 

1.00 

53.67 

48.00 

8.95 

10.00 

17.15 

7.95 

2.60 
4.24 

1.00 
1.00 

55.13 
53.82 

48.00 
48.00 

12.99 
11.15 

10.0 
10.00 

11.92 
13.08 

T.68 
6.24 

3.42 

1.00 

54.47 

48.00 

12.07 

10.00 

12.50 

6.96 

2.28 

o.  iu 

1.26 
4.13 
2.02 

3.12 
1.75 
2*.  12 
1.99 

0.50 ' 

0.50 

u.ou 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

54.59 
52.40 
48.85 
56.53 
56.60 
54.04 
54.64 
51.57 
53.57 
52.09 
48.04 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

11.12 
12.64 
13.69 
13.61 
11.69 
12.72 
12.91 
15.34 
14.53 
15.07 
17.56 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10,00 
10.00 
10.00 
10.00 

15.42 
14.86 
15.30 
13.10 
10.80 
14.84 
10.03 
12.21 
13.45 
13.88 
13.37 

10.46 
9.07 
8.32 
9.37 
7.84 
8.32 
8.33 
9.58 
8.26 
7.85 
8.60 

2.44 

0.50 

52.99 

50.00 

13.71 

10.00 

13.39 

8.73 

8.10 
5.28 
4.62 

3.50 
3.50 
3.50 

51.77 
42.97 
41.82 

45.00 
45.00 
45.00 

12.12 
12.60 
13.19 

12.00 
12.00 
12.00 

11.11 
8.98 
10.20 

9.40 
13.88 
12.86 

6.00 

3.50 

45.52 

45.00 

12.64 

12.00 

10.09 

12.05 

6.56 
6.08 
6.72 
5.94 
5.97 
5.06 
5.59 
6.58 
5.48 
4.10 

6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 

50.66 
52.78 
51.29 
52.34 
51.46 
56.85 
54.07 
51.36 
52.45 
52.17 

56.00 
56.00 
56.00 
56.00 
56.00 
56.00 
56.00 
56.00 
56.00 
56.00 

11.73 
12.47 
11.19 
11.06 
11.53 
9.22 
11.56 
9.08 
9.90 
12.43 

10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 

10.63 
9.56 
11.55 
11.95 
11.51 
10.54 
9.20 
12.65 
11.30 
12.01 

9.58 
9.05 
8.62 
8.21 
8.09 
7.14 
8.90 
7.77 
7.87 
8.54 

5.81 

6.50 

52.54 

56.00 

1.01 

10.50 

11.09 

8.38 
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MOLASSES^ 


Name  of  Manufacturer  or  Jobber  and 
Brand. 


0  CO  CD 
art  o.  aP 

1  ^  a 


Lon 

is 

Lawrence  Feed  Co., 
Crowley,  La. 
Nutriline. 


Nutriline  Feed  &  Oil  Co., 
Crowley,  La. 

Nutriline  Dairy  Feed. 
Corn,  Rice  Bran,  Rice  Polish,  Cotton 
Seed  Meal  and  Molasses. 


Average. 


15 


654 


Protein 


Found 


Guar- 
anteed 


10.75 


Momylk  Horse  Feed.  ^ 

Nutriline  Stock  Feed. 
Corn,  Rice  Bran,  Rice  Polish,  Cotton 

Seed  Meal  and  Molasses. 


Average 


12.37 


6 

683 

16.81 

17.00 

11 

917 

15.50 

17.00 

8 

1030 

16.38 

17.00 

6 

1233 

14.56 

17.00 

2 

1520 

22.31 

17.00 

3 

1641 

21.88 

17.00 

2 

1825 

20.75 

17.00 

38 

18.31 

17.00 

1 

1586 

14.31 

13.75 

26 

687 

13.69 

12.00> 

27 

922 

13.38 

12.00^ 

22 

1035 

13.81 

12.00- 

14 

1236 

13.31 

12.00- 

15 

1348 

14.63 

12.00' 

22 

1435 

14.31 

12.00 

16 

1500 

15.81 

12.00 

24 

1562 

14.81 

12. oa 

3 

1676 

14.44 

12.00 

8 

1767 

15.43 

12.09 

4 

1897 

16.50 

12.00 

9 

2007 

11.63 

12.00' 

6 

2109 

14.93 

12.00- 

196 

14.37 

12.00 

CORN 


Atchison  Live  Stock  Co., 
Atchison,  Kan. 

Corn  Chops. 

25 
11 
4 
1 
2 

682 
871 
1122 
2037 
2136 

9.88 
9.25 
8.50 
10.25 
9.31 

5.50 
5.50. 
5.50- 
5.50 
5.50 

43 

9.44 

5.50 

Blair  Milling  Co., 
Atchison,  Kan. 

Blair's  Corn  Chops. 

2 
3 

886 
1287 

9.69 
9.75 

10.50 
10.50 

5 

9.72 

10.50 
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FEEDS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Gruar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.12 

2.11 

61.31 

60.57 

6.60 

8.95 

10.54 

7.68 

3.79 
5.97 
6.94 
6.65 
7.50 
8.22 
7.30 

3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 

54.58 
50.01 
51.45 
53.86 
43.19 
46.46 
46.11 

48.00 
48.00 
48.00 
48.00 
48.00 
48.00 
48.00 

6.82 
9.69 
8.86 
7.58 
9.09 
8.09 
7.99 

13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 

10.21 
10.92 
8.03 
10.20 
10.77 
8.38 
9.52 

7.79 
7.91 
8.34 
7.15 
7.14 
6.97 
8.33 

6.63 

3.60 

49.38 

48.00 

8.30 

13.00 

9.72 

7.66 

4.80 

3.00 

56.55 

55.03 

8.14 

9.57 

10.43 

5.77 

4.33 
5.21 
5.41 
5.61 
6.82 
7.24 
6.70 
6.14 
6.46 
8.08 
6.48 
4.86 
6.60 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

^8.18 
55.90 
56.61 
58.70 
55.56 
54.60 
54.  a 
56.47 
56.67 
55.23 
54.00 
64.08 
54.40 

58.00 
58.00 
58.00 
58.00 
58.00 
58.00 
58.00 
58.00 
58.00 
58.00 
58.00 
58.00 
58.00 

6.41 
8.45 
7.09 
6.06 
6.55 
5.90 

O.OO 

5.80 
6.02 
7.01 
7.93 
6.10 
6.92 

10.00 
10,00 
10.00 
10.00 
10.00 
10.00 
lU.  uu 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10.21 
10.00 
9.34 
10.08 
10.33 
11.85 
10.78 
11.03 
10.27 
9.47 
9.18 
10.40 
10.79 

7.18 
7.06 
7.74 
6.24 
6.11 

6.:o 

6.11 
5.75 
6.14 
•  4.78 
5.91 
2.93 
6.36 

6.15 

2.00 

56.51 

58.00 

6.66 

10.00 

10.28 

6.03 

CHOPS. 


4.07 

3.00 

71.85 

39.00 

1.90 

19.50 

10.95 

1.35 

3.97 

3.00 

72.00 

39.00 

.  1.96 

19.50 

11.49 

1.33 

3.69 

3.00 

72.40 

39.00 

1.97 

19.50 

12.17 

1.27 

5.33 

3.00 

69.83 

39.00 

2.87 

19.50 

10.19 

1.53 

4.01 

3.00 

73.30 

39.00 

1.98 

19.50 

10.15 

1.27 

4.21 

3.00 

71.88 

39.00 

2.13 

19.50 

10.99 

1.35 

4.14 

5.00 

71.03 

69.06 

1.95 

3.01 

11.94 

1.25 

4.31 

5.00 

72.92 

69.06 

2.06 

3.01 

9.56 

1.40 

4.23 

5.00 

71.96 

69.06 

2.01 

3.01 

10.75 

1.33 
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COEN 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  ot 
Samples 
Composited 

Station  . 
Number 

Protein 

Found 

Guar- 
anteed 

E.  C.  Bucha  .an, 
Memphis,  Tenn. 

Andes  Corn  Chops. 

5 
2 

1672 
2048 

9.25 
8.94 

9.^5 
9.25 

7 

9.10 

9.25 

T.  H.  Bunch, 

Little  Rock,  Ark. 

Corn  Chops. 

Corn  Chops. 

Average   • 

4 
21 
22 
13 
48 
41 
41 

9 

18 
5 

17 
8 

26 

2005 
697 
1632 
856 
923 
1037 
1150 
1267 
1346 
1527 
1783 
1901 
2211 

9.19 
9.31 
9.06 
9.31 
8.69 
9.13 
8.88 
8.69 
9.13 
8.69 
9.00 
9.19 
9.19 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

273 

3 
3 
2 

876 
1130 
1674 

9.04 

9.31 
9.46 
9.22 

6.00 

9.88 
9.88 
9.88 

8 

9.33 

9.88 

Burrus  Mill  and  Elevate  r  Co., 
Fort  Worth,  Texas, 
Burrus  Corn  Chops. 

4 
3 
2 

1224 
1511 
1812 

10.06 
9.25 
10.06 

8.53 
8.53 
8.53 

9 

9.79 

8.53 

^       II             II      Kil'll*  ^% 

Caldwell  Milling  Co., 
Caldwell,  Kan. 

1 
1 

1061 
1488 

9.94 
8.94 

9.76 
9.76 

2 

9.44 

9.76 

Charleston  Milling  Co., 

Charleston,  Mo. 

3 

1592 

9.06 

12.00 

Corn  Chops. 
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CHOPS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed. 

% 

Found 

o? 

70 

Guar- 
anteed 

70 

Found 

OL 
/o 

Guar- 
anteed 

% 

Found 

% 

Found 

3.90 
3.09 

3.81 
3.81 

73.59 
73.79 

70.37 
70.37 

1.99 
1.51 

1.56 
1.56 

9.98 
11.60 

1.29 
1.07 

3.50 

3.87 

73.68 

70.37 

1.75 

1.56 

10.79 

1.18 

3.85 
4.70 
3.99 
4.61 
4.20 
4.10 
4.09 
4.28 
4.63 
3.64 
3.69 
3.70 
3.64 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3  00 
3  00 
3.00 

73.07 
72.32 
73.29 
71.01 
72.45 
72.90 
71.43 
72.07 
71.28 
72.72 
73.39 
73.57 
72.42 

60.00 
60.00 
60.00 
60.00 
60.00 
60. 00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 

2.20 
2.04 
2.16 

1.82 
2.11 
2.20 
2.22 
2.20 

4i.<lO 

2.33 
2.28 
2.26 

22.00 
22.00 
22,00 

UU 

22.00 
22.00 
22.00 
22.00 
22.00 

Zii.UU 

22.00 
22.00 
22.00 

10.23 
10.27 
10.14 
11.62 
11.64 
10.51 
12.07 
11.35 
11.37 
11.54 
10.24 
9.98 
11.18 

1.46 
1.36 
1.36 
1.24 
1.20 
1.25 
1.33 
1.39 
1.39 
1.18 
1.35 
1.28 
1.31 

4.09 

3.00 

72.45 

60.00 

2.17 

22.00 

10.94 

1.31 

3.92 
3.88 
4.05 

k.n 

If. 17 

71.55 
71.65 
72.33 

71.95 
71.95 
71.95 

2.05 
2.38 

/Ci.  UO 

2.00 
2.00 

Z .  UU 

11.92 
11.12 
11.05 

1.25 
1.51 
1.30 

3.95 

h.l7 

71.85 

71.95 

2.16 

2.00 

11.36 

1.35 

4.14 
4.29 
3.52 

5.00 
5.00 
5.00 

71.35 
70.76 
71.97 

70.82 
70.82 
70.82 

2.20 
2.61 
2.83 

2.39 
2.39 
2.39 

10.91 
11.69 
10.32 

1.34 
1.40 
1.30 

3.98 

5.00 

71.36 

70.82 

2.55 

2.39 

10.97 

1.35 

4.57 
3.80 

6.08 

6  08 

69.47 
72.87 

67.52 
67.52 

2.96 
2.36 

2.17 
2.17 

11.56 
10.55 

1.50 
1.48 

4.19 

6.08 

71.16 

67.52 

2.66 

2.17 

11.06 

1.49 

3.57 

3.65 

74.79 

6k.3h 

2.09 

2.87 

9.13 

1.36 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

r  ounQ 

Guar- 
anteed 

Cooley  Millinj  Co., 

Siloam  Springs,  Ark. 
Corn  Chops.  ' 

1 
3 
1 
2 
1 

1083 
1288 
1590 
1847 
1930 

8.81 
9.50 
9.44 
9.44 
8.94 

9.00 
9.00 
9.00 
9.00 
9.00 

8 

9.23 

9.00 

Crescent  Cereal  Co., 
Kansas  City,  Kan. 
Cracked  Corn. 

Corn  Chops  and  Cracked  Corn. 

1 

2 

796 
902 

13.47 
10.88 

8.62 
8.65 

Cunningham  Commission  Co., 
Little  Rock,  Ark. 

Corn  Chops. 

17 

20 
12 
18 
15 
15 
13 
3 
30 
20 
7 
2 

10 

696 

QKK 

o55 
918 
1038 
1142 
1273 
1345 
1427 
1545 
1630 
1782 
1902 
2046 
2105 

9.25 
9.75 
9.44 
9.25 
8.88 
9.28 
9.19 
9.00 
9.00 
9.31 
9.06 
9.25 
9.30 
9.75 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

191 

9.27 

9.00 

The  Davis  Milling  Co., 

St.  Joseph,  Mo.  ^ 
Pure  Corn  Chops. 

1 
4 
1 
2 

1722 
1903 
2079 
2137 

8.53 
9.19 
9.50 
9.06 

8.00 
8.00 
8.00 
8.00 

8, 

9.08 

8.00 

Elliott  &  Meyers, 
Superior,  Neb. 
Corn  Chops. 

4 
4 

1638 
1788 

9.78 
9.87 

8.00 
8.00 

8 

9.83 

8.00 

Fowler  Commission  Co., 
Rosedale,  Kan. 

Corn  Chops. 

2 
1 
2 

1416 
1947 
3047 

9.06 
9.38 
8.94 

9.94 
9.94 
9.94 

5 

9.13 

9.94 
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•CHOPS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

* 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

.  3.82 
4.56 
3.72 
3.21 
3.85 

3.00 
3.00 
3.00 
3.00 
3.00 

72.71 
72.01 
72.' 64 
74.06 
72.79 

53.00 

Oo.  uu 
53.00 
53.00 
53.00 

1.95 

2.04 
2.05 
1.83 

6.00 

R  nn 
o .  uu 

6.00 

6.00 

6.00 

11.41 
10.47 

1  0  78 

9.89 
11.45 

1.30 
1.34 
i.  oo 
1.35 
1  14- 

3.83 

3.00 

72.84 

53.00 

2.00 

6.00 

10.80 

1.30 

3.73 

3.18 

69.39 

72.42 

2.24 

3.07 

10.13 

1.04 

4.45 

3.18 

70.18 

72.43 

2.12 

3.07 

11.08 

1.29 

4.65 
4.52 
4.17 
4.04 
■3.88 
3.75 
4*80 
4.08 
4.11 
3.98 
3.96 
3.95 
3.65 
4.03 

Jk.50 
Ji.50 
h.50 
If. 50 
idO 
Jf.50 
4.60 
Jf.50 
If. 50 
h.50 
4.50 
4.50 
4.50 
4.50 

72.25 
71.90 
72.23 
72.39 
72.50 
71  Sfi 
70.87 
71.47 
71.70 
72.62 
7R  6*1 
72.98 
72.20 
71.15 

69.00 
69.00 
69.00 
69.00 
69.00 

Oa .  UU 

69.00 
69.00 
69.00 
69.00 

fiQ  nn 
ot/ .  uu 

69.00 
f!Q  nn 

0{y.  UU 

69.00 

2.13 
2.04 
2.26 

2.10 

9  /Ln 

2.22 
2.42 
2.29 
2.30 

9  19 

2.30 

9  OS 

1.93 

3.00 
3.00 
3.00 

^  nn 
o .  uu 

3.00 

?  nn 
o.  uu 

3.00 

3.00 

3.00 

3.00 

o .  UU 

3.00 

■?  nn 
o.  uu 

3.00 

10.40 
10.48 
10.62 
10.22 
11.29 
11.10 
11.43 
11^65 
11.56 
10.45 
9.83 
10.23 
11.57 
11.86 

1.32 
1.31 
1.28 
1.47 
1.35 
1.59 
1.49 
L38 
1.34 
1.34 
1.38 
1.29 
1.25 
1.28 

4.11 

4.50 

72.17 

69.00 

2.24 

3.00 

10.91 

1.36 

3.74 
4.13 
3.30 
3.56 

3.25 
3.25 
3.25 
3.25 

74.06 
73.07 
73.' 76 
72.62 

70.00 
7n  nn 

1  u .  uu 
70.00 
70.00 

1.88 
9 

1.87^ 
2.18 

1.80 
1  Qn 

l.oU 

1.80 
1.80 

10.64 
9.95 
10.31 
ll!27 

1.15 
1.31 
1.20 
1.31 

3.69 

3.25 

73.38 

70.00 

2.07 

1.80 

10.54 

1.24 

4.50 
4.09 

3.00 
3.00 

72.57 
72.76 

55.00 
55.00 

2.25 
2.00 

5.00 
5.00 

9.65 
9.85 

1.25 
1.43 

4.30 

3.00 

72.67 

55.00 

2.13 

6.00 

9.75 

1.34 

3.80 
3.48 
4.26 

4-67 
4.67 
4.67 

71.07 
72.66 
72.91 

71.55 
71.55 
71.55 

2.02 
2.05 
2.02 

2.19 
2.19 
2.19 

12.63 
11.08 
10.65 

1.42 
1.35 
1.22 

3.85 

4.67 

72.21 

71.55 

2.03 

2.19 

11.45 

1.33 
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«4 

-(  ^ 
=  J 

u 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

It 

% 

Found 

% 

Guar- 
anteed 

B.  F.  Glover  &  Son  Commission  Co., 
New  Orleans,  La. 
N.  B.  Chops. 

10 
12 
12 
6 
9 
7 
11 
6 
5 
12 
9 
5 

701 
235 
1235 
1333 
1449 
870 
1570 
1689 
1797 
1886 
2012 
2108 

9.56 
9.44 
9.25 
9.25 
9.25 
10.38 
9.50 
9.16 
9.75 
9.47 
9.06 
9.50 

10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 

104 

9.46 

10.90 

ureen,  onoemaKer  ot 
Crowley,  La. 

Corn  Chops. 

4 
1 
1 
2 
1 

1526 
1762 
1967 
2049 
2153 

9.25 
9.00 
9.50 
9.38 
9.56 

8.U 
8.U 
8.U 
8.U 

9 

9.34 

8.U 

Hamiter  &  Bushby, 
Shreveport,  La. 

Corn   Chops  . 

29 
23 
16 
29 
8 
4 
83 
35 
52 
49 
25 

967 
1106 
1225 
1432 
1582 
1688 
1780 
1781 
1877 
2010 
2110 

8.63 
8.94 
8.69 
8.81 
9.56 
9.00 
9.00 
9.06 
9.19 
9.19 
9.38 

8.10 
8.10 
8.10 
8.10 
8.10 
8.10 
8.10 
8.10 
8.10 
8.10 
8.10 

353 

9.04 

8.10 

Hammond  Planting  &.  ManufacturinrCo. 
Hammond,  La. 

Pure  Corn  Chops. 

.  4 

3 
1 
2 
1 

711 
405f 
159] 
193f 
203^ 

9.88 
)  8.31 

9.38 
)  9.63 
\  9.44 

7.05 
7.05 
7. 05 
7  05 
7.05 

11 

9.33 

7.05 

Corn  and  Cob  Chops. 

1 
1 

199< 
203( 

)  8.72 
3  8.50 

7.10 
7.10 

2 

8.61 

7.10 
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CHOPS. 


'  Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

fo 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.92 
4.28 
3.62 
3.90 
3.82 
4.42 
4.12 
3.84 
3.53 
3.75 
3.98 
3.50 

2.90 
2.90 
2.90 
2.90 
2.90 
,  2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 

71.54 
72.63 
72.96 
72.08 
71.94 
69.67 
72.95 
73.78 
73.20 
72.64 
71.71 
71.25 

70.30 
70.30 
70.30 
70.30 
70.30 
70.30 
70.30 
70.30 
70.30 
70.30 
70.30 
70.30 

2.26 
2.35 
2.04 
2.04 
2.12 
2.28 
2.17 
2.25 
2.17 
2.48 
2.40 
2.21 

1.90 
1.90 
1.90 
,  1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

11.34 
9.78 
10.90 
11.45 
11.51 
11.90 
9.87 
9.70 
10.02 
10.30 
11.60 
12.18 

1.38 
1.52 
1.23 
1.28 
1.36 
1.35 
1.39 
1.27 
1.33 
1.36 
1.25 
1.36 

3.89 

2.90 

72.20 

70.30 

2.23 

1.90 

10.88 

1.34 

3.60 
3.37 
3.15 
3.91 
3.90 

4.19 
4.19 
4.19 
4.19 
'  4.19 

72.05 
73.81 
73.40 
72.26 
72.02 

69.92 
69.92 
69.92 
69.92 
69.92 

2.17 
2.06 
2.50 
1.89 
1.96 

1.95 
1.95 
1.95 
1.95 
1.95 

11.61 
10.31 
9.80 
11.23 
11.30 

1.32 
1.45 
1.65 
1.33 
1.26 

3.59 

4.19 

72.71 

69.92 

2.11 

1.95 

10.85 

1.40 

3.12 
4.41 
3.91 
3.53 
4.11 
3.09 
4.09 
4.10 
3.78 
4.28 
3.43 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

73.14 
72.13 
74.11 
72.76 
72.06 
73.92 
73.38 
73.10 
72.36 
72.67 
72.29 

72.70 
72. 70 
72. 70 
72.70 
72.70 
72.70 
72.70 
72.70 
72.70 
72.70 
72.70 

1.72 
2.21 
1.88 
2.18 
2.31 
2.12 
2.12 
2.00 
2.05 
2.28 
1.91 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

12  33 
10.99 
10.17 
11.43 
10.50 
10.62 
10.01 
10.31 
11.33 
10.17 
11,81 

1  06 
1.32 
1.24 
1.29 
1.46 
1.25 
1.40 
1.43 
1.29 
1.41 
1.18 

3.81 

5.00 

72.90 

72  70 

2.07 

2.00 

10.88 

1.30 

4.15 
3.79 
3.02 
3.90 
3.30 

3.01 
3.01 
3.01 
3.01 
3.01 

71.06 
73.69 
73.27 
72.43 
73.31 

70.00 
70. 00 
70.00 
70.00 
70.00  . 

1.90 
2.04 
2.14 
2.18 
2.05 

5.00 
5.00 
5.00 
5.00 
5.00 

11.60 
10.94 
10.75 
10.60 

iU.  / i 

1.41 
1.23 
1.44 
1.26 

1  1  Q 

i.  iy 

3.63 

3.01 

72.75 

70.00 

2.06 

5.00 

10.92 

1.31 

3.60 
3.65 

4.00 
4.00 

67.75 
69.05 

68.00 
68.00 

7.20 
6.73 

7.10 
7.10 

11.13 
10.63 

1.60 
1.44 

3.63 

4.00 

68.40 

68.00 

6.96 

7,10 

10.88 

1.52 

"108 


Louisiana  Bulletin  No.  98. 


CORN 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

Higginsville  Milling  Co., 
Higginsvilie,  Mo. 

1 

1 

1931 
2080 
2154 

9.00 
9.00 
9.44 

7.49 
7.49 
7.49 

3 

9.15 

7.49 

Houk  Grain  Co., 
Beaumont,  Tex. 
Corn  Chops. 

1 

1735 

9.75 

9.01 

Josey  Grain  Co., 

Texarkana,  Texas. 

Yellow  Rose  Corn  Chops. 

5 

1685 

9.38 

9.00 

Josey  Miller  Co., 

Beaumont,  Texas. 

Corn  Chops. 

2 

1528 

9.13 

9.00 

Keiley,  Weber  &  Co., 
Lakes  Charles,  La. 

Corn  Chops. 

3 
10 
15 
10 
7 
5 
10 
5 
6 
2 
4 

O 

10 

5 

742 
916 
1112 
1183 
1290 
1332 
1434 
1504 
1567 
1711 
1790 
1893 
2013 
2096 

8.38 
8.94 
9.19 
9.13 
9.44 
8.88 
8.69 
9.06 
9.13 
9.01 
9.06 
9.50 
9.80 
9.38 

10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 
10.03 

98 

9.11 

10.03 

Kimball    Fowler  Co., 
Kansas  City,  Mo. 

Corn  Chops. 

Corn  Chops. 

2 

3 
2 

2 

1380 

1817 
1576 
1710 

9.38 

8.93 
9. 56 1 
9.09 

9.88 

7.90 
7.90 
7.90 

7 

9.19 

7.90 
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CHOPS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.60 
3.02 

O.  <'± 

3.81 
3.87 
3.81 

72.60 
73.34 
72.^5 

55.28 
55.28 
55.28 

2.18 
2.30 
1.97 

3.18 
3.18 
3.18 

11.38 
10.98 
11.22 

1.24 
1.36 
1.25 

3.45 

3.81 

72.77 

55.28 

2.15 

3.18 

11.19 

1.29 

3.60 

3.2k 

73.82 

10.00 

2.21 

2.00 

9.39 

1.23 

4.10 

3.00 

72.56 

65.00 

2.13 

12.00 

10.50 

1.33 

3.46 

k.oo. 

71.39 

10.00 

2.37 

2.00 

12.23 

1.42 

4.23 
3.68 
,  3.60 

O.  DU 

3.04 

9  91 

3.49 
3.57 

Q  1 
t5.  iU 

3.42 
3.80 
4.15 
o.yo 
3.87 

5\00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
o.vu 
5.00 
5.00 
5.00 
5.00 
5.00 

73.96 
72.44 
73.79 
72.57 
73.90 
73.46 
73.34 
72.62 
73.85 
73.' 56 
73.71 
73.75 
73.16 
71^36 

10.0k 
10.0k 
10.0k 
10.0  k 
10.0k 
10.0k 
10.0k 
10.0k 
10.0  k 
10.0k 
10.0k 
10.0k 
10.0  k 
10.0k 

1.95 
1.85 
1.79 
2.02 
1.75 
1.90 
1.91 
1.99 
1.99 
2.12 
2.52 
2.23 
2.15 
1.95 

2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 

10.04 
11.88 
10.42 
11.42 
10.53 
11.32 
11.32 
11.45 
10.59 
10.54 
9.41 
9.03 
10.29 
12.12 

1.44 
1.21 
1.21 
1.26 
1.34 
1.23 
1.25 
1.31 
1.34 
1.35 
1.50 
1.34 
1.45 
1.32 

3.62 

5.00 

73.22 

10.0k 

2.00 

2.02 

10.73 

1.32 

3.95 

k-11 

71.99 

11,95 

1.96 

2.00 

11.33 

1.39 

4.03 
3.46 
3.82 

k.20 
k.20 
k.20 

73.31 
72.78 
73.27 

13. 10 
73.10 
13.10 

2.25 
1.94 
•  2.22 

2.30 
2.30 
2.30 

10.13 
10.89 
10.40 

1.35 
1.37 
1.20 

3.77 

k.20 

73.12 

13.  0 

2.14 

2.30 

o  a 

10.47 

1.31 
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CORN 


Number  of 
Samples 
Composited 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

11 

m 

Found 

Gruar- 
anteed 

Henry  A.  Klyce  Co., 
Dyersburg,  Tenn. 

Corn  Chops. 

\ 

12 
7 
9 
3 

11 

9 

a 
\j 

1099 
1258 
1501 
1355 
1581 
1687 
1 7QQ 

9.00 
8.44 
7.94 

o.  lo 

8.69 
8.88 
10.06 

15.01 
15.01 
15.01 

10.01 

15.01 
15.01 
15.01 

57 

8.73 

15.01 

Lang  &  Marsh, 
Jennings,  La. 

3 

1637 

9.69 

10.00 

Laning  Harris  Coal  &  Cain  Co., 
Kansas  City,  iVIo. 

Sunflower  Pure  Corn  Chops.  ^ 

12 
3 
8 
1 

966 
1189 

688 
1608 

9.13 

8  8H 
8.75 
8.88 

8.62 

o. 

8.62 
8.62 

24 

8.91 

8.62 

H.  T.  Fowler  Manufacturing  &  Produce 
Co., 

New  Orleans,  La. 

Cracked  Corn. 

2 
1 

1188 
1973 

9.81 
10.78 

U.85 
U.85 

3 

10.05 

U.85 

Lev  Fowler, 

Kansan  City,  Mo. 

Corn  Chops. 

6 
27 
30 

6 
22 

7 

14 
4 
12 
7 
16 
18 
28 
8 

745 
920 
1027 
1144 
1250 
1340 
1438 

L'±UO 

1564 
1681 
1779 
1878 
2009 
2103 

8.88 
8.44 
9.31 
8.88 

o.  oi 
8.63 
8.19 
9.31 
9.25 

d.m 

9.00 
9.13 
9.38 
9.19 

7.80 
7.80 
7.80 
7.80 

1  .oil 

7.80 
7.80 
7.80 
7.80 
7.80 
7.80 
7.80 
7.80 
7.80 

205 

8.99 

7.80 
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CHOPS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Gruar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

3.88 
3.12 
3.12 
•  2.78 
3.47 
2.90 
3.84 

Jf.09 
It.09 
.  Ji.09 
k.09 
k.09 
k.09 
k.09 

70.26 
71.59 
73.04 
72.67 
72.11 
72.92 
70.22 

61.8k 
61.8k 
61.8  k 
61.8k 
61.8k 
61.8k 
61.8k 

3.74 
4.48 
3.90 
8.48 
3.75 
8.99 
5.04 

5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 

1 1  7fi 

i  1 .  4  U 

11.18 

11.48 
10.79 
10.05 

1.86 
1.29 
1.23 
1.51 
1.19 
1.26 
1.83 

3.23 

k.09 

71.83 

61.8k 

4.04 

5.10 

10.86 

1.31 

3.68 

5.00 

72.18 

70.00 

2.08 

2.02 

10.96 

1.41 

4.09 
3.32 
4.54 
3.47 

3.18 
3.18 
3.18 
3.18 

71.46 
73.36 
72.57 
74.94 

72.  k2 
72.k2 
72.  k^ 
72.k2 

2.07 
2.01 
1.99 
1.66 

2.07 
2.07 
2.07 
2.07 

11.96 
10.98 
10.75 
9.92 

1.29 
1.45 
1.40 
1.13 

3.86 

3.18 

78.08 

72.k2 

1.93 

2.07 

10.90 

1.32 

5.03 
3.38 

3.58 
3.58 

71.35 
72.24 

5k.00 
5k.00 

2.16 
1.78 

10.00 
10.00 

10.60 
10.43 

1.55 
1.39 

4.20 

3.58 

71.80 

5k.00 

1.97 

10.00 

10.51 

1.47 

3.95 
3.93 
3.75 
4.67 
■3.91 
4.21 
:3.85 
3.62 
3.40 
3.68 
4.67 
3.73 
4.68 
3.72 

k.20 
k.20 
U.20 
k.20 
J^.20 
J^.20 
k.20 
1^.20 
k.20 
U.20 
1^.20 
k.20 
J^.20 

72.72 
72.88 
78.07 
72.77 
73.80 
73.36 
72.61 
73.10 
78.02 
78.88 
72.48 
72.69 
71.83 
71.61 

72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 
72.32 

1.80 
2.12 
1.95 
2.12 
1.71 
1.96 
2.04 
1.97 
1.94 
2.11 
2.19 
2.05 
2.18 
1.95 

3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 

11.31 
11.89 
10.64 
10.14 
10.48 
10.54 
11.98 
10  fiS 

iU.  DO 

11.17 
9.95 
10.28 
ll!l2 
10.55 
12.37 

1.34 
1.24 
1.28 
1.42 
1.29 
1.30 
1.88 
1.32 
l!22 
1.88 
1.48 
l".28 
1.48 
1.16 

3.99 

k.20 

72.81 

72.32 

2.00 

3.10 

10.89 

1.32 
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corn: 


Number  of 
Samples 
Composited 

<v 

Protein 

Name  of  Manufactuier  or  Jobber  and 
Brand 

fo 

Found 

fo 

Guar- 
anteed 

Louisiana  Grain  and  Milling  Co., 
Lako  Charles,  La. 

Corn  Chops. 

9 
22 
10 

3 

15 
12 
4 
3 

10 
2 
9 
3 
6 
2 

689 
919 
1033 
1034 
1115 
1269 
1364 
1448 
1556 

1  >7(\-l 
L  iVL 

mi 

1915 
2014 
2135 

9.44 
8.38 
a.  63 
8.81 
8.81 
9.38 
9.06 
9.06 
9.00 
9.15 
O.50 
9.00 
8.94 
9.83 

8.75 
8.75 
8.75 
8.75 
8.75 
8.75' 
8. 75 
8.75- 
8.75 
8.75^ 
8.75' 
8.75 
8.75 
8.75 

110 

9.00 

8.75 

Lukens  Millinq  Co., 
Atchison,  Kan. 

Corn  Chops. 

2 
1 

1483 

i  ( /CO 

8.81 
8.93 

7.50 
7.50 

3 

8.87 

7.50 

R.  W.  Lyon, 
Gueydan,  La. 

Corn  Chops. 

1 

1056 

8.94 

8.00 

Marshall    &  Michel, 
Kansas  City,  Mo. 

Corn  Chops. 

1 
1 

1675 
2155 

8.88 
10.56 

8.00 
8.00 

2 

9.72 

8.00 

Missouri  &  Kansas  Grain  Co., 
Neosho,  Mo. 

Corn  Chops. 

3 
8 
9 

10  • 
18 

7 

1 

3 

10 

735 
984 

1428 
1510 
1565 
1721 
1818 
2026 

9.44 
9.' 06 
8.78 
8.56 
l81 
8.94 
8.96 
8.62 
8.88 

10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

69 

8.89 

10.00 
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CHOPS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

Found 

% 

Guar- 
anteed. 

% 

Found 

% 

Found 

4.50 
3.64 
o.ol 
3.41 
O.04 
3.23 
4.07 
3.68 

6.6  i 

3.50 

O.Oo 

3.13 
3.50 
4.43 

3.25 
3.25 
3. 25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 

71.71 
73.99 

73.93 

73.43 
71.83 
71.01 

73.75 

lHt.\)6 

73.09 
73.79 
71.00 

75.25 
75.25 
io./io 
75.25 

lO./iO 

75.25 
75.25 
75.25 

lo.Zo 

75.25 

10.40 

75.25 
75.25 
75.25 

1.90 
1.95 
i.yo 
2.15 

Lot 

1.68 
2.08 
1.90 

2.16 
/C.yj  t 
1.72 
1.95 
2.19 

1.50 
1.50 

l.OU 

1.50 

l.OU 

1.50 
1.50 
1.50 

l.OU 

1.50 

l.OU 

1.50 
1.50 
1.50 

11.10 
10.88 
10.53 
10.95 
12.37 
11.04 

iiiei 

13.02 
10!  93 
10.19 
9.59 
11.60 
10.49 
11.23 

1.35 
1.16 
1.41 
1.39 
1.39 
1.34 
1^35 
1.33 
l'.38 
1.35 
1.38 
1.43 
1^33 
1.33 

3.65 

3.25 

73.00 

75.25 

1.95 

1.50 

11.10 

1.^30 

o  ryo 

6.11 
4.07 

3.00 
3.00 

(ii.6iC 

72.83 

65.00 
65.00 

2.37 

o.uu 
5.00 

11.61 
10.50 

1.30 
1.30 

3.90 

3.00 

,72.58 

65.00 

3.30 

5.00 

11.05 

1.30 

4.07 

3.50 

73.57 

69.00 

1.93 

If.OO 

10.26 

1.23 

3.00 
3.45 

3.00 
3.00 

74.65 
71.40 

65.00 
65.00 

2.09 
3.26 

10.00 

10. do 

10.20 
30.78 

1.19 
1.55 

3.22 

3. 00 

no  AO 

65.00 

lU.VU 

10.49 

1.37 

4.80 
4.03 
3.50 
3.70 
3.70 
3.87 
3.99 
3.47 
3.55 

3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 

70.82 
71.81 
73.10 
72.41 
73.59 
73.17 
'72.86 
74.12 
72.39 

53.00 
53.00 
53.00 
53.00 
53.00 
53.00 
53.00 
53.00 
53.00 

3.41 
3.00 
1.69 
1.99 
1.93 
1.95 
3.01 
3.09 
1.99 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

11.20 
11.*  91 
11.75 
12.20 
10.84 
10.88 
10.85 
10.35 
11.93 

1.33 
l!l9 
1.18 
1.14 
1.14 
1.19 
1.33 
1.35 
1.27 

3.84 

3.50 

72.70 

53.00 

2.01 

10.00 

11.33 

1.24 
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CORN 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

McEwen  Grain  Co., 
Kansas  City,  Mo. 

Corn  Chops. 

3 
3 
2 
3 

982 
1245 
1709 
1913 

9.94 
■  8.94 
9.53 
9.50 

13.00 
13.00 
13.00 
13.00 

11 

9.48 

13.00 

Nelson   Grain  Co., 
Kansas  City,  Mo. 

Pure  Corn  Chops. 

17 
33 
34 
22 
15 
12 
12 
16 
7 
1 
8 

31 

695 
921 
1114 
1186 
1268 
1337 
1538 
1631 
1800 
1998 
2011 
2112 

8.88 
8.81 
9.44 
8.94 
8.38 
8.94 
8.81 
9.72 
9.06 
8.94 
9.63 
9.56 

8.01 
8.01 
8.01 
8.&1 
8.01 
8.01 
8.01 
8.01 
8.01 
8.01 
8.01 
8.01 

208 
1 

1013 

9.09 
9.31 

8.01 
8.50 

Diamond  Corn  Chops. 

Newport    Grocer  Co., 
Newport,  Ark. 

Corn  Chops. 

3 

865 

10.25 

9.00 

Oswego  Milling  Co., 
Oswego,  Kan. 

Corn  Chops. 

1 
1 

2073 
2152 

9.50 
10.06 

12.12 
12. 12 

2 

9.78 

12.12 

Pearl    Roller  Mills, 
Oswego,  Kan. 

Corn  Chops. 

2 

1852 

9.25 

8.00 

Pittsburg   M.  M.  Co., 
Pittsburg,  Kan. 

Corn  Chops. 

3 
7 
1 

750 
954 
1949 

9.06 
9.50 
8.88 

8.J^8 
8.Jf8 
8.A8 

11 

9.15 

8.48 
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CHOPS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

nJ 

70 

Guar- 
anteed 

Jo 

Tfonnd 

/o 

Guar- 
anteed 

Of 

yo 

Found 

o/ 

JO 

Guar- 
anteed 

% 

Found 

% 

Found 

3.96 
A.U 
3.77 
3.88 

I^M 
kM 

71.25 
72.96 
73.19 
71.60 

69.26 
69.26 
69.26 
69.26 

2.12 
l.t)7 
2.20 
2.43 

2.80 
2.80 
2.80 
2.80 

li.4  < 
10.69 
9.96 
11.30 

1.30 
1.35 
1.29 

3.94 

72.25 

69.26 

2.18 

2.80 

10.85 

1.30 

3.98 
3.55 
4.40 
3.62 
3.95 
3.78 
3.83 
3.93 
3.49 
4.33 
5.13 
3.55 

5.00 
5.00 
5.00 
5.00 
5. 00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

72.75 
72.53 
72.31 
73.05 
72.95 
72.05 
72. 12 
73.02 
73.79 
72.80 
71.60 
72.26 

72.07 
72.07 
72.07 
72.07 
72. 07 
72.07 
72.07 
72.07 
-  72.07 
72.07 
72.07 
72.07 

1.96 
1.90 

2.02 
2.00 
2.28 
2.03 
1.96 
2.12 
2.50 

.  2.11 

2.00 
2.00 
2. 00 
2.00 
2.00 
2.00 
2. 00 
2.00 
2.00 
2.00 
2.00 
2.00 

11.12 
12.00 
10.48 
11.09 
11.36 

ii.OO 

11.89 

1  A  AO 

10.16 

9.50 
11.36 

1.31 
1.21 
1.34 
1.28 
1.36 

1  '-(A 

1.33 
l.o4 
1.38 

1  OQ 

1.46 
1.16 

3.96 

5.00 

72.60 

72.07 

2.13 

2.00 

1  A  01 

1  Q1 
i.  Oi 

4.12 

1^.50 

71.79 

71.09 

1.99 

4.20 

11.40 

1.39 

4.82 

k.50 

69.51 

69.00 

2.37 

2.00 

1  1  '70 

1  QQ 
i.  DO 

4.64 
5.39 

3.77 
3.77 

70.71 
69.06 

66.29 
66.29 

2.58 
2.69 

2.17 
2.17 

11.24 
11.21 

1.33 
1.59 

5.02 

3. 77 

69.89 

66.29 

2.63 

2. 17 

11.22 

1.46 

4.51 

3.25 

7/C.18 

72. 98 

1  A  OQ 

1  Of^ 

4.12 
4.20 
3.35 

If.  89 
4.89 
4.89 

71.99 
70.71 
73.36 

69.71 
69.71 
69.71 

1.88 
2.15 
2.03 

2.43 
2.43 
2.1i3 

11.83 
12.10 
11.13 

1.12 
1.34 
1.25 

3.89 

4.89 

72.02 

69.71 

2.02 

2.43 

11.69 

1.23 
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CORN 


Name  of  Manufacturer  of  Jobber  and 
Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

70 

Found 

Guar- 
anteed. 

Russell  Grain  Co., 
Kansas  City,  Mo. 

Square  Deal  Pure  Corn  Chops. 

A  vera  sta   

1  1414 
1  2043 

1 

8.53 
8.63 

8. 02 
8.02 

2 

8.58 

8.02 

Scott  County  Milling  Co., 
Sikestown  and  Oran,  Mo. 

Corn  Chops. 

10 
2 
6 

1555 
1703 
1798 

9.56 
8.96 
9.03 

8.70 
8. 70 
8.70 

18 

9.19 

8. 70 

Scott  County  Milling  Co., 
Sikeston,  Mo. 

Corn  Chops. 

5 

1639 

9.81 

9.88 

Seneca  Mill  &  Elevator  Co., 
Seneca,  Mo. 

Com  Chotm 

4 
7 
7 
3 
7 
4 
2 

774 
952 
1249 
1470 
1657 
1787 
2119 

8.25 
9.38 
9.06 
8.81 
9.13 
9.31 
9.44 

8.75 
8.75 
5.75 
8.75 
8.75 
8.75 
8.75 

34 

9.06 

8.75 

Southern  Grain  Co., 
Kansas  City,  Mo. 

v^Ol  11  V^liOpb. 

4 
3 
1 
3 
2 
2 
1 

943 
1177 
1531 
1682 
1850 
1938 
2039 

9.81 
8  91 
8.31 
9.31 
9.31 
.  9.31 

9.0k 
9.0  k 
9.0k 
9.0  k 
9.0k 
9.0k 
Q  ni, 

16 

9.33 

9.0  k 

stark  Grain  Co., 

Piano,   Texas,   and  Texarkana,  Ark. 

Horse  Shoe  Corn  Chops. 

4 
1 

1132 
1479 

9.09 
8.19 

7.10 
7.10 

5 

8.64 

7.10 
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CHOPS. 


Fat 

Carbohydrates 

1  iber 

Water 

Ash 

% 

% 

% 

% 

% 

Jo 

% 

% 

Found 

Guar- 
anteed 

Found 

Gruar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

4.23 
3.55 

72.79 
73.13 

73.07 
73.07 

2.00 
2.17 

2.00 
2.00 

11.12 
11.27 

1.33 
1.25 

3.89 

k.03 

72.96 

73.07 

2.09 

2.00 

11.19 

1.29 

4.16 
4.05 
3.49 

If.  55 
U.55 
If.55 

71.74 
72.95 
74.44 

73.12 
73.12 
73.12 

2.14 
2.18 
1.92 

1.83 
1.83 
1.83 

11.04 
10.43 
9.79 

1.36 
1.43 
1.33 

3.90 

If.  55 

73.04 

73.12 

2.08 

1.83 

10.42 

1.^7 

4.07 

If.  17 

72.89 

71.95 

2.04 

2.00 

9.77 

1.42 

4.05 
4.26 
4.30 
3.60 
4.02 
3.68 
4.03 

5.02 
5.02 
5.02 
5.02 
5.02 

5.02 

71.49 
71.48 
72.28 
72.70 
73.79 
74.30 
72.39 

70.63 
70.63 
70.63 
70.63 
70.63 
70.63 
70.63 

1.95 
1.91 
2.13 
1.76 
2.19 
2.04 
2.05 

1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 

13.13 
11.56 
10.82 
11.92 
9.60 
9.42 
10.91 

1.13 
1.41 
1.41 
1.21 
1.27 
1.25 
1.18 

3.99 

5.02 

72.63 

70.63 

2.00 

1.95 

11.05 

1.27 

1.00 
3.44 
2.76 
3.96 
3.58 
3.40 
5.60 

3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 

71.17 
72.83 
74.02 
73.22 
75.29 
72.99 
68.90 

72.03 
72.03 
72.03 
72.03 
72.03 
72.03 
72.03 

2.11 
1.94 
1.59 
2.38 
1.95 
2.13 
o.  14 

2.03 
2.03 
2.03 
2.03 
2.03 
2.03 
2.03 

11.65 
11.55 

12.23 
9.79 
8.52 
10.98 
10.46 

1.26 
1.33 
1.09 
1.34 
1.35 
1.19 
1.55 

3.82 

3.06 

72.63 

72.03 

2.18 

2.03 

10.74 

1.30 

4.56 
3.50 

5.00 
5.00 

70.99 
73.55 

65.00 
65.00 

2.28 
1.86 

llf.OO 
llf.OO 

11.73 
11.62 

1.35 
1.28 

4.03 

5.00 

72.27 

65.00 

2.07 

llf.OO 

11.67 

1.32 
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CORN 


Name  of  Manufacturer  or  Jobber  and 
Brand 

JN  umber  of 
Samples 

Station 

Protein 

Found 

Guar- 
anteed 

Dallas,  Tex. 

Corn  Chops. 

1 
2 
1 
1 

1539 
1914 
2074 
2151 

9.19 
9.63 
10.13 
10.38 

12.85 
12.85 
12.85 
12.85 

5 

9.83 

12.85 

Texas  Star  Flour  Mills, 
Galveston,  Texas. 

Corn  Chops, 

1 

1 

!  2 
1  1 

1699 
1848 
2133 

9.68 
9.78 
9.63 

9.1^7 
9.Jf7. 
9.Jf7 

4 

9.70 

9.11-7 

Valley  Milling  Co,, 
St.  Louis,  Mo. 

Cracked  Corn  and  Corn  Chops. 

1 

1602 

8.69 

11.00 

The  S.  R.  Washer  Grain  Co., 
Atchison,  Kan. 

Washer  Corn  Chops. 

6 
2 

13 
9 
8 
7 
5 
1 
14 
10 
3 
8 

86 

710 
906 
960 
1149 
1291 
1331 
1421 
1763 
1778 
1889 
2021 
2107 

8.94 
9.06 
8.69 
9.25 
9.44 
8.88 
8.63 
9.37 
9.00 
9.44 
9.13 
9.63 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
■  8.00 
8.00 
8.00 
8.00 

9.12 

8.00 

Webb  &  Maury, 

Memphis,  Tenn. 

Corn  Chops. 

6 
20 
2 
8 
2 
1 
2 

41 

708 
866 
1093 
1163 
1301 
1720 
2045 

.10.12 
9.94 
8.94 
9.19 
9.31 
8.81 
9.00 

8.03 
8.03 
8.03 
8  03 
8. 03 
8.03 
8.03 

9.33 

8.03 

Yukon  Mill  &  Grain  Co., 
Yukon,  Okla. 

Chops. 

1 

1415 

8.88 

11.07 
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CHOPS. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Guar- 
anteed 

% 

Found 

% 

Found 

3.77 
2.80 
4.82 
4.20 

1.85 
7.85 
7.85 
7.85 

72.50 
73.92 
70.68 
70.98 

56.  kO 
56.  kO 
56  kO 
56. kO 

1.94 
2.18 
2.30 
1.90 

^8.25 
f8.25 
'  8.25 
8.25 

11.36 
10.08 
10.68 
11.23 

1.24 
1.39- 
1.39 
1.33 

3.90 

7.85 

72.01 

56.k0 

2.08 

8.25 

10.84 

1.34 

4.08 
3.76 
4  20 

3.85 
3.85 
3.85 

72.11 
74.31 
72.11 

69.12 
69.12 
69.12 

2.42 
2.35 
2.10 

3.kk 
3.kk 
S.kk 

10.23 
8.35 
10.65 

1.48 
1.45 
1.31 

4.01 

3.85 

72.85 

69.12 

2.29 

3.kk 

9.74 

1.41 

3.81 

kM 

73.62 

70.00 

2.13 

2.00 

11.43 

1.32 

4.02 
4.13 
4.33 
4.14 
3.71 
3.65 
3.59 
4.34 
4.22 
3.75 
4.10 
3.50 

k.oo 
k.oo 
k.oo 
k.oo 
k.oo 
k.oo 
k.oo 
k.oo 
k.oo 
k.oo 
k.oo 
k.oo 

72.68 
72.08 
71.24 
71.21 
73.22 
72.63 
72.68 
72.67 
72.48 
73.55 
72.18 
71.83 

55.50 
55.50 
55.50 
55.50 
55.50 
55.50 
55.50 
55.50 
55.50 
55.50 
55.50 
55.50 

1.68 
1.98 
1.92 
2.14 
1.73 
2.00 
2.00 
2.14 
2.28 
2.20 
2.26 
1.87 

5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 

11,45 
11.49 
12.38 
12.00 
10.65 
11*50 
11.91 
10.15 
10.74 
9.78 
11.06 
12.00 

1.23 
1.26 
1.44 
1.26 
1.25 
1.34 
1.19 
1.33 
1.28 
1.28 
1.27 
1.17 

3.96 

k.oo 

72.37 

55.50 

2.01 

5.50 

11.26 

1.28 

3.90 
5.06 
3.99 
3.80 
3.96 
3.81 
4.02 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

71.53 
69.63 
73.35 
72.72 
74.17 
73.68 
72.23 

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 

2.17 
2.05 
2.02 
1.83 
2.36 
2.16 
1.91 

3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 

10.80 
12.02 
10.38 
11.18 
8.82 
10.16 
11.^6 

1.48 
1.30 
1.32 
1.28 
1.38 
1.38 
1.28 

4.08 

3.00 

72.47 

65.00 

2.07 

3.50 

10.70 

1.35 

4.47 

k.08 

70.03 

69.28 

3.20 

1.91 

12.11 

1.31 
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Name  of  Manufacturer  or  Jobber  and 
Brand 


O  Oi  <D 

-gap. 

9  a 


American  Cereal  Co., 
Cedar  Rapids,  Iowa. 

Banner  Feed. 


Average  

Victor  Corn  and  Oats. 


Average 


Corno  Mills  Co., 

East  St.  Louis,  lil. 

Corno  Creamo  Dairy  Feed. 

Corn,  Oats,  Gluten  Feed  and  Alfalfa. 


Average 


Corno  Horse  and  Mule  Feed. 
Corn,  Oats  and  Alfalfa. 


Average 


16 
4 

13 
7 

16 
7 
4 
2 


77 

2 
1 

2 


34 


29 

5 
4 

21 

13 
8 

16 
3 

10 
7 
4 
1 
1 


1234 
1344 
1439 
1577 
1690 
1774 
1880 
2025 
2114 


Protein 


Found 


8.69 
9.56 
9.13 
9.06 
8.88 
9.00 
9.00 
8.94 
9.13 


836 
1001 
1134 
1239 
1426 
1558 
1830 
1941 
2187 


658 
780 
938 
1137 
1454 
1278 
1636 
1814 
1946 


9.04 

7.59 
8.56 
8.25 
7.47 
7.50 
8.22 
7.81 
7.56 
7.81 
8.50 


7.93 


93 


777 
948 
1101 
1437 
1505 
1557 
643 
1304 
1795 
1896 
2068 
2188 


13.34 
13.16 
14.44 
13.00 
11.31 
13.63 
12.25 
12.75 
14.06 


13.10 

9.15 
9.31 
9.44 
8.88 
9.00 
9.25 
10.78 
8.78 
9.37 
10.06 
10.94 
10.19 


9.60 


Gruar- 
anteed 


8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


8.00 

7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 


7.50 


15.50 
15.50 
15.50 
15.50 
15.50 
15.50 
15.50 
15.50 
15.50 


15.50 

10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 
10.50 


10.50 
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OAT  PEED. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Jo 

% 

% 

% 

Jo 

% 

% 

Jo 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Foun 

Guar- 
anteed 

Found 

Found 

3.37 
3.31 
3.23 
3.64 
3.23 
2.95 
2.90 
2.93 
3.06 

3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3. SO 

65.11 
64.37 
63.80 
62.50 
65.35 
65.99 
64.61 
63.75 
64.38 

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 

9.43 
9.29 
8.58 
10.90 
10.24 
9.93 
10.18 
11.00 
9.73 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10.25 

JLV.  OO 

11.99 

iU.oi 

9.15 
8.75 
10.40 
10.17 
10.62 

3.15 

^  1Q 
o.  La 

8.27 

o.  oa 

3.15 
3.38 
2.91 
3.21 
3.08 

3.18 

3.50 

64.42 

65.00 

9.92 

10.00 

10.23 

3.21 

3.22 
3.22 
3.24 
3.18 
3.12 
3.27 
3.09 
3.12 
3.00 
3.12 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

65.16 
60.70 
64.45 
62.07 
62.71 
60.71 
62.30 
66.26 
63.86 
64.47 

62.00 
62. 00 
62.00 
62.00 
62.00 
62.00 
62.00 
62.00 
62.00 
62.00 

9.90 

ii.  iO 

10.56 
12.34 
12.94 
12.24 
12.30 
10.19 
11.80 
11.05 

12.00 

14.  UU 

12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 

10.92 
12.01 
10  26 
11.23 

10  08 

x.\j.  yjo 

11.78 
10.87 

9.74 
10.38 

9.65 

3.21 
3.73 
3.24 
3!71 
3.65 
3^78 
3.63 
:il3 
3.15 
3.21 

3.16 

3.00 

63.27 

62.00 

11.51 

10.69 

3.44 

3.63 
4.00 
3.84 
3.35 
2.88 
3.14 
2.97 
2.92 
2.13 

5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 

47.57 
49.19 
49.27 
50.67 
49.17 
48.68 
51.65 
51.88 
43.24 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

19.53 
18.18 
17.09 
18.08 
19.42 
20.45 
18.99 
18.45 
24.25 

17.50 
17.50 
17.50 
17.50 
17.50 
17.50 
17.50 
17.50 
17.50 

9.59 
10  QO 
9.36 

Q  70 

10.85 
7.97 
8.53 
8.77 

10.30 

6.34 
4.57 

6!oo 

OQ 
6.37 
6.13 
5.61 
5.23 
6.02 

3.21 

5.10 

49.04 

50.00 

19.38 

17.50 

9.56 

5.71 

3.77 
3.31 
3.85 
2.69 
3.23 
3.21 
2.56 
3.09 
2.45 
2.90 
3.74 
3.07 

5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 

61.13 
55.71 
59.76 
55.88 
60.55 
58.73 
56.20 
62.94 
58.18 
58.46 
58.85 
58.97 

58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 
58.50 

10.01 
15.13 
12.06 
15.70 
13.32 
13.62 
13.16 
12.49 
15.63 
14.65 
11.70 
12.02 

11.10 
11.10 
11.10 
11.  lO 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 
11.10 

12.67 
11.31 
10.80 
11.39 

tJ.  O/ii 

10.68 
1  5  03 
8.73 
9.39 
9.00 
11.03 
11.56 

3.27 
5.23 
4.09 
5.46 
4.38 
4^51 
5.27 
3.97 
4.98 
4.93 
3.74 
4.35 

3.15 

5.60 

58.78 

58,50 

13.29 

ll.lQ 

10.68 

4.5Q 
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CORN  AND 


o 

u 

Protein 

Name  of  Manufacturer  or  Jobber  and 

^-1 

03 

r— 1  W. 
ft  O 

O  0 

Brand 

a 

la 

% 

% 

m  o 
O 

HI 

Found 

Guar- 
anteed 

Corno  Mills  Co., 

East  St.  Louis,  III. 

(Continued.) 

1 
1 
12 

1989 
1243 
1775 

9.13 
9.00 
9.87 

10.00 
10.00 
10.00 

Corno  Horse  and  Mule  Feed. 

Corn,  Oats  and  Alfalfa, 

14 

9.33 

10.00 

1 

661 

7.13 

7. 62 

2 

6.94 

1.62 

2 

1003 

7.31 

7.62 

Diamond  C.  Corn  and  Oat  Chops. 

6 

1232 

6.69 

7.62 

2 

1400 

7.43 

7.62 

3 

1599 

6.91 

7.62 

2 

1831 

7.75 

7.62 

18 

7.17 

7,62 

Cunningham  Com.  Co., 

Little  Rock,  Ark. 

1 

676 

12.18 

13.00 

Pulaski  Corn  r   -  Oat  Chops. 

1 

1314 

13.06 

13.00 

2 

1629 

13.00 

13.00 

1 

1928 

12.25 

13.00 

5 

12.62 

13.00 

Great  Western  Cereal  Co., 

Nebraska  City,  Neb. 

1 

8.06 

9.00 

Excelsior  Corn  and  Oat  Feed. 

1 

1045 

9.19 

9.00 

4 

1223 

8.87 

9.00 

1 

1606 

9.06 

9.00 

1 

2067 

8.94 

9.00 

1 

2189 

9]  31 

9.00 

9 

8.91 

9.00 

Great  Western  Cereal  Co., 

Chicago,  III. 

10 

1297 

9.13 

9.00 

Boss  Corn  and  Oat  Feed. 

5 

1440 

8.69 

9.00 

2 

1670 

9.31 

9.00 

6 

1819 

8.25 

9.00 

7 

1909 

7.88 

9.00 

1 

2065 

7.94 

9.00 

1 

2186 

8.94 

9.00 

32 

8.59 

9.00 
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OAT  PEED. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

% 

% 

% 

% 

% 

% 

% 

Found 

Gruar- 
anteed 

Found 

Guar- 
anteed 

Found 

Gruar- 
anteed 

Found 

Found 

3.33 
S.07 
3.38 

3.50 
3.50 
3.50 

57.96 
64.14 
58.15 

58.50 
58.50 
58.50 

14.35 
8.81 
14.00 

12.00 
12.00 
12.00 

10.98 
10.15 
9.97 

4.25 
4.83 
4.63 

3.26 

3.50 

60.08 

58.50 

12.39 

12.00 

10.37 

4.57 

2.34 
4.32 
3.21 
2.95 
3.13 
2^65 
2.62 

3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 

58.60 
59.93 
60.47 
60.18 
59.09 
60!ll 
61.18 

61.28 
61.28 
61.28 
61.28 
61.28 
61.28 
61.28 

16.81 
14.14 
13.89 
16.07 
14.58 
16.86 
14.85 

14.73 
14.73 
14.73 
14.73 
14.73 
14.73 
14. 73 

10.20 
10.93 
11.24 
9.62 
11.09 
9.15 
9.07 

4.92 
3.74 
3^88 
4.49 
4.68 
4.32 
4.53 

3.03 

3.15 

59.94 

Q1.28 

15.31 

14.73 

10.18 

4.37 

3.45 
5.49 
4.12 
2.28 

Jf.OO 

k.oo 

Jf.OO 
Jf.OO 

49.52 
51.09 
52.38 
49.54 

55.00 
55.00 
55.00 
55.00 

14.75 
12.37 
12.50 
12.35 

12.00 
12.00 
12.00 
12.00 

10.51 
9.60 
10.07 
10.93 

9.59 
8.39 
7.93 
12.65 

3.84 

Jf.OO 

50.63 

55.00 

12.99 

12. 00 

10.28 

9.64 

4.97 
5.95 
5.45 
4.99 
4.65 
6.80 

Jf.02 
k-02 
k.02 
4.02 
J1-.O2 
A.02 

57.55 
61.51 
63.89 
64.78 
65.03 
62.74 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 

12.87 
8.78 
7.50 
8.09 
6.69 
8.01 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

9.85 
10.80 

9.52 
10.22 
10.44 
10.13 

6.70 
3^77 
4.77 
2.86 
4.25 
3.01 

5.47 

4.02 

62.58 

60.00 

8.65 

10.00 

10.16 

4.23 

5.12 
4.68 
4.76 
4.24 
3.30 
2.05 
4.34 

4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 

61.80 
62.36 
63.57 
65.16 
61.97 
62.77 
64.52 

60.00 
60.00 
60.00 
60. OQ 
60.00 
60.00 
60.00 

10.01 
9.46 
9.71 
10.08 
13.50 
12.31 
8.80 

11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

9.08 
11.24 

ft  na 

8.72 
9.78 
11.13 
9.58 

4.86 
3.57 

0  Oft 

3.55 
3.57 
3.80 
3-82 

4.07 

4.20 

63.17 

60.00 

10.55 

11.00 

9.83 

3.79 

Louisiana  Bulletin  No.  §8. 


CORN  AND 


<4-l 
O 

Protein 

Name  of  Manufacturer  or  Jobber  and 

ber 

o,'a) 

ag 

p  B 

O 

^  Brand 

B 

)^ 

O 

sta 

Found 

Guar- 
anteed 

Quaker  Oats  Co., 

2 

1474 

8.81 

8.00 

Cedar  Rapids,  Iowa. 

4 

1627 

8.94 

8.00 

±ianner  j  eea. 

3 

1908 

9.31 

8.00 

1 

2148 

Q  QQ 
O.VO 

8, 00 

10 

8.99 

8.00 

Schumacher  Stock  Feed. 

1~ 

1315 

9.44 

11.00 

3 

1497 

10.50 

11.00 

4 

9.97 

11.00 

Ralston  Purina  Co., 

1  niiie  Mn 

1 

1719 

11.75 

11.20 

\_/CXcUic»  \^\J\V  f  ecu. 

2 

1836 

12.00 

11.20 

3 

11.88 

11.20 

U-OOQ    J^UCK    A.LT3ilL8L    J?  eeci. 

2 

1646 

11.69 

10.00 

Corn,  uats  a.na  Aiiaira. 

2 

1835 

11.25 

10.00 

2 

1937 

11.75 

10.00 

6 

11.57 

10. 00 

Peerless  Feed. 

4 

651 

7.38 

7.JfO 

2 

730 

8.00 

7.40 

4 

963 

8.10 

7.Jf0 

11 

1238 

7.94 

l.kO 

6 

1401 

8.86 

7.  AO 

8 

1518 

1 .  ID 

7.JfO 

9 

1642 

7.94 

7.1t0 

6 

1791 

6.87 

7.k0 

7 

1879 

9.06 

7.k0 

5 

2016 

10.10 

7.40 

1 

2190 

11.25 

7.  AO 

63 

8.42 

7.  AO 

Peerless  Alfalfa  Feed. 

1 

1584 

10.25 

10.00 

Corn,  Oats  and  Alfalfa. 

1 

1929 

11.28 

10.00 

2 

10.76 

10.00 

Louisiana  Bulletin  No.  98. 


OAT  FEED. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

fo 

Found 

Guar- 
anteed 

Found 

Gruar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.14 
3.28 
3.28 
3.35 

3.50 
5.50 
3.50 
3.50 

64.34 
66.48 
62.82 
65.29 

62.00 
62.00 
62.00 
62.00 

9.88 
9.36 
11.43 
9.36 

10.00 
10.00 
10.00 
10.00 

10.74 
8.92 

9.00 

10.34 

3.09 
3.02 

O  OQ 

o.Zo 
2.78 

3.26 

3.50 

64.73 

62.00 

10.01 

10.00 

9.97 

3  04 

2.66 
3.08 

Jf.OO 
Jf.OO 

62.79 
61.79 

60.00 
60.00 

11.14 
10.80 

10.00 
10.00 

10.25 
10.22 

a.  72 
3.61 

2.87 

k.oo 

62.29 

60.00 

10.97 

10.00 

10.23 

2.85 
2.33 

Jt.30 
4.30 

51.08 
50.98 

58.58 
58.58 

18.36 
18.57 

12.60 
12.60 

9.01 
9.62 

6.95 
6.50 

2.59 

Jf.30 

51.03 

58.58 

18.46 

12.60 

y.oi 

o.  io 

3.36 
3.47 
3.33 

k.oo 
k.oo 

1^.00 

58.18 
58.85 
56.68 

56.00 
56.00 
56.00 

13.96 
11.60 
12.48 

U.90 
U.90 
U.90 

7.77 
10.04 
10.85 

5.04 
4.78 
4.91 

3.39 

k.oo 

57.90 

56.00 

12.68 

U.90 

9.55 

4.91 

2.44 
3.54 
3.08 
3.17 
3.20 
3.00 
3.31 
2.67 
3.30 
3.80 
3.38 

3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 

59.24 
60.61 
54.54 
56.04 
54.34 
52.49 
59.93 
56.14 
54.06 
56.25 
57.25 

59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 

13.70 
.  14.35 
16.97 
15.82 
14.82 
18.80 
14.39 
17.62 
16.05 
14.08 
12.25 

U.70 
U.  70 
U.70 
U.70 
U.70 
U.70 
U.70 
U.70 
U.70 
U.70 
U.70 

11.23 
8.46 

10.79 
9.98 

11.93 

10.84 

O   i  A 
O.IU 

9.12 
10.55 

8.95 
10.22 

6.01 
5.04 
6.52 
7.05 

D.OO 

7.71 

A 

D.  OO 

7.58 
6.98 

A  QO 

5.65 

3.17 

3.80 

56.45 

59.20 

15.35 

U.70 

10.02 

6.59 

3.60 
3.33 

If.OO 
Jf.OO 

60.27 
55.85 

56.00 
56.00 

11.88 
13.45 

,  U.90 
U.90 

9.56 
11.58 

4.40 
4.51 

3.48 

A.oo 

58.06 

56.00 

12.67 

U.90 

i 
1 

10.57 

4.46 
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CORN  AND 


Name  of  Manufactmer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

Ralston  Purina  Co., 
St.  Louis,  Mo. 

(Continued.) 

Protena  Alfalfa  Feed. 

Alfalfa,  Corn  and  Oats. 

Q 

2 

A 

3 
3 
2 
1 
1 

QQQ 

1282 

1671 
1811 
1943 
2063 
2193 

9.63 
9.88 
10.69 
10.13 
10.46 
11.06 
10.81 
10.06 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

19 

10.34 

10.00 

Purina  Feed. 

8 
5 
7 
2 

647 
693 
892 
1293 

10.25 
10.31 
10.31 
10.63 

9.00 
9.00 
9.00 
9.00 

99 

10.38 

9.00 

Purina  Feed,  Fortified  with  Brewer's 
Grains, 

9 
6 

20 
5 
13 
31 
17 
i 

14 

1  i 

1 

6 
5 

1141 
1248 
1347 
1424 
1508 
1563 
1691 

1769 
1875 
1838 
2001 
2099 

14.31 
14.25 
13.28 
14.13 
14.06 
14.31 
13.91 
12.50 
13.87 
14.56 
14.87 
15.60 
14.75 

U.OO 
U.OO 
U.OO 
U.OO 
U.OO 
U.OO 
u.oo 

u.oo 
u.oo 

14.00 

u.oo 

u.oo 
u.oo 

125 

14.18 

u.oo 

Valley  Milling  To., 
St.  Louis,  Mo. 

Chimo. 

2 
3 
10 
6 
2 

649 
1135 
1338 
1628 
1912 

7.84 
7.81 
8.13 
8.56 
8.31 

7.50 
7.50 
7.50 
7.50 
7.50 

23 

8.13  1  7.50 
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OAT  FEED. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.72 
3.50 
2.99 
3.26 
2.90 
3.38 
3.50 
3.74 

Jf.OO 

k.oo 
k.oo 
\.oo 
i.oo 
\.oo 

Jf.OO 
Jf.OO 

59.87 
56.31 
54.81 
58.02 
57^75 
55.81 
57^76 
62.26 

56.00 
56.00 
56.00 
56.00 
56.00 
56.00 
56.00 
56.00 

11.90 
14.72 
15.35 
13.08 
13.77 
13.95 
12.02 
9.18 

14.90 
14.90 
14-90 
14.90 
14.90 
14.90 
14.90 
14.90 

9.85 
9.48 
10.50 
10.71 
9.72 
11.43 
11.55 
11.28 

5.03^ 

6.11 

5.66 

4.80 

5.40 

4.37 

4.36 

3.48' 

3.37 

Jf.OO 

57.82 

56.00 

13.00 

14.90 

10.57 

4.90 

3.73 
4.50 
4.18 
4.06 

Jf.50 
Jf.50 
Jf.50 
Jf.50 

58.52 
59.60 
58.32 
61.10 

59.70 
59.70 
59.70 
59.70 

12.37 
12.34 
12.10 
11.42 

13.30 
13.30 
13.30 
13.30 

10.84 
8.62 

10.52 
8.76 

4.29 
4.63 
4.57 
4.03 

4.11 

Jf.50 

59.39 

59.70 

12.05 

13.30 

9.69 

4.38 

5.48 
5.08 
.    4.' 82 
4.71 
442 
4.92 
4.67 
4.39 
6.33 
4.75 
5.13 
4.75 
A  4.9, 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6. 00 
6.00 
o.  uv 

59.73 
59.94 
59*.  80 

OO.  V  t 

59.27 
57.32 
59.52 
61.58 
57.54 
57.90 

56.82 
56.52 

60.00 
60.00 
60.00 
fin  nn 
60.00 
60.00 
60.00 
60.00 
60.00 
60  00 
fin  nn 

OU.  yju 
60.00 
60.00 

8.33 
7.37 
7.53 
9.56 
8'.51 
8.34 
8.82 
8.80 
8.15 
8.60 

Q  9^ 

o.  /OO 

9.00 

6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
fi  on 

9.21 
10.20 
11.20 
11.65 
9.98 
11.33 
9.68 
9^48 
9.83 
10.83 
8.05 
9.95 
11.58 

2.94 
3.16 
3.37 
3.98 
3.76 
3.78 
3.40 
3.75 
4.28 
3.36 
3.63 
3.88 
3.81 

4.91 

6.00 

58.54 

60.00 

8.54 

6.90 

10.21 

3.62 

3.73 
4.35 
4.44 
•  4.23 
3.33 

Jf.50 
Jf.50 
Jf.50 
Jf.50 
Jf.50 

60.27 
59.95 
60.97 
61.22 
61.24 

59.Jf0 
59.JfO 
59.40 
59.40 
59.40 

13.44 
12.73 
12.54 
13.11 
12.25 

14.00 
14.00 
14.00 
14.00 
14.00 

10.36 
10.99 
9.65 
8.71 
10.58 

4.36 
4.17 
4.27 
4.17 
4.29 

4.01 

Jf.50 

60.73  1  59.J^0 

12.82 

14.00 

10.06 

4.25 
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CORN  AND 


Name  of  Manufacturer  or  Jobber  and 
Brand 

Number  of 

Samples 
Composited 

Station 
Number 

Protein 

Found 

Guar- 
anteed 

Valley  Milling  Co., 
St.  Louis,  Mo. 
(Continued.) 

Delta. 

6 

2 
10 
13 
22 
16 

8 

8 
27 

8 

13 
8 
7 
1 

a  AO 

648 
725 
863 
1105 
1240 
1343 
1436 
1507 
1560 
1693 
1776 
1884 
2015 
2159 

7.81 
7.56 
7.94 
8.38 
8.31 
7.94 
7.94 
7.63 
8.44 
8.19 
8.21 
7.75 
7.94 
8.44 

7.60 
7.60 
7.60 
7.60 
7.50 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 

148 

8.03 

7.60 

Mula  Feed. 

Average  

1 
1 
2 
3 
1 

674 
775 
1076 
1322 
1972 

6.50 
7.25 
7.88 
8.31 
8.25 

6.00 
6.00 
6.00 
6.00 
6.00 

8 

7.64 

6.00 

John  Wade  &  Sons, 
Memphis,  Tenn. 

Purity  Feed. 

1 
1 

1604 
2064 

9.81 
12.13 

9.09 
9.09 

2 

10.97 

9.09 

HOMINY 

American  Hominy  Co., 
Mt.  Vernon,  Ind. 

Homco  Feed. 

1 

2 
1 
1 

794 
1153 
1540 
2147 

10.69 
11.13 
10.19 
11.13 

9.62 

9.62 
9.62 
9.62 

5 
2 

1465 

10.79 
10.06 

9.62 
8.34 

Hominy  Feed. 

Atchison  Live  Stock  Co., 
Atchison,  Kan. 
Hominy  Feed  or  Qerm  Feed. 

1 

779 

9.93 

8.00 
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OAT  FEED. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.46 
6.51 
4.86 
4.50 
4.09 
4.65 
4.22 
4.14 
4.26 
3.94 
4.03 
3.90 
3.48 
2.92 

k.50 

4-50 

4.50 

4-50 

4.50 

4.50 

4.50 

4.50 

4.50 

4.50 

4.50" 

4.50 

4.50 

4.50 

60.83 
61.01 
61.58 
61.39 
62.36 
61.68 
61.24 
61.82 
60.37 
61.73 
62.42 
64.50 
60.63 
65.67 

59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 
59.40 

12.65 
11.56 
11.25 
12.05 
12.34 
11.34 
12.50 
12.08 
12.73 
13.15 
11.84 
12.00 
14.03 
8.85 

14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
U.OO 
14.00 
14.00 
14.00 
14.00 

10.73 
9.37 

10.76 
9.70 
8.62 

10.10 
9.86 
9.81 

10.06 
8.97 
9.32 
7  98 
9.53 

11.07 

4.52 
3.99 
3.61 
3.98 
4.28 
4  29 
4.24 
4.52 
4.14 
4.02 
4.18 
3.87 
4.39 
3.05 

4.21 

4.50 

62.02 

59.40 

12.03 

14.00 

9.70 

4.01 

3.10 
3.37 
•3.77 
3.89 
3  05 

4.00 
4.00 
4.00 
4.00 
4.00 

60.63 
59.72 
61.50 
61.06 
62  99 

51.00 
51.00 
51.00 
51.00 
51.00 

13.50 
14.45 
12.97 
13.05 
12.30 

17.00  . 

17.00 

17.00 

17.00 

17.00 

10.71 
11.10 
9.93 
9.64 
10.45 

5,56 
4.11 
3.96 
4.05 
2.96 

3.44 

4.00 

61.18 

51.00 

13.26 

17.00 

10.36 

4.12 

4.13 
2.75 

4.15 
4.15 

63.91 
63.26 

60.56 
60.56 

8.78 
7.44 

8.89 
8.89 

10.15 
10.98 

3.22 
3.44 

3.44 

4.15 

;  63.59 

60.56 

8.11 

8.89 

10.56 

3.33 

FEED. 

8.16 
8.78 
8.57 
8.31 

9.42 
9.42 
9.42 
9.42 

65.88 
65.30 
65.19 
64.09 

67.89 
67.89 
67.89 
67.89 

3.35 
3.28 
3.91 
4.81 

3.28 

3.28 
3.28 
3.28 

9.27 
8.62 
9.36 
8.81 

2.65 
2.89 
2.78 
2.85 

8.45 

65.11 

67.89 

3.84 

3.28 

9.02 

2.79 

8.17 

7.75 

65.34 

65.78 

4.15 

4.25 

9.64 

2.64 

7.39 

5.50 

63.31 

40.50 

5.44 

20.00 

10.98 

2.95 
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HOMINY 


Name  of  Mariaeacturer  or  Jobber  and 
Brand 

Number  of 
Samples 
Composited 

Station 
Number 

Protein 

Found 

fc 

Guar- 
anteed 

T.  H.  Bunch  &  Co., 
Little  Rock,  Ark. 

Hominy  Feed. 

2 
3 

5 
2 
1 

1517 
1683 
1801 
1940 
2157 

9.69 
9.56 
8.56 
8.44 
9.00 

8. 70 
8. 70 
8.70 
8.70 
8.70 

13 

u.yJO 

o.  /u 

Cumberland  &  Liberty  Mills, 
Nashville,  Tenn. 
Hominy  Feed. 

3 
1 
2 

719 
901 
1198 

11.31 
11.81 
11.31 

10.50 
10.50 
10.50 

6 

11.47 

10.50 

Plymouth  IViiHing  Co., 
Le  Mars,  Iowa. 
Hominy  Feed. 

6 
6 
2 
1 

931 
1138 
1379 
1718 

10.50 
10.69 
10.75 
10.31 

10.00 
10.00 
10.00 
10.00 

15 

10.56 

10.00 

FEED 


BIciir  Milling  Co., 

2 

1075 

10.18 

9.62 

Atchison,  Kan. 

1 

1411 

9.72 

9.62 

Blair's  Feed  Meal. 

3 

9.92 

9.62 

B.  F.  Glover  &  Son  Commission  Co., 

1 

793 

12.62 

10.10 

New  Orleans,  La. 

5 

1231 

9.78 

10.10 

N.  B.  Cow  Feed. 

3 

1366 

10.03 

10.10 

Corn  Meat  and  Rice  Polisli. 

3 

1494 

10.19 

10.10 

4 

1615 

10.19 

10.10 

3 

1815 

11.06 

10.10 

6 

1890 

10.50 

10.10 

5 

2004 

10.56 

10.10 

2 

2141 

9.75 

10.10 

32 

10.52 

10.10 

New  Orleans  Milling  Co., 

5 

721 

9.94 

9.13 

New  Orleans,  La. 

5 

859 

9.44 

9.13 

Corn  Feed  Meal. 

4 

1246 

11.25 

9.13 

1 

I960 

10.19 

9.13 

1 

2066 

10.13 

9.13 

16 

10.19 

9.13 
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PEED. 


Fat 

Carbohydrates 

Fiber 



Ash 

lo 

Found 

Gruar- 

Found 

Guar- 

Found 

(jruar- 

Found 

Found 

anteed 

anteed 

anteed 

7.63 

1.25 

62.00 

65^75 

7.90 

8.08 

10.36 

2.42 

7.32 

7.25 

66.56 

65.75 

5.62 

8. 08 

8.48 

2.46 

6.85 

7.25 

65.01 

65.75 

8.98 

8.08 

o.oi 

6.48 

7.25 

62  70 

65.75 

10.35 

8.08 

10.00 

2.06 

6.87 

7.25 

63.27 

65.75 

9.49 

8.08 

Q  1  Q 

y.  io 

O  rtQ 

/C.uy 

7.03 

7.25 

63.91 

65.75 

8.29 

8.08 

9.27 

2.45 

9.11 

10.00 

60.63 

50.00 

4.53 

6.81 

11.35 

3.07 

8.65 

10.00 

61.33 

50.00 

5.81 

6.81 

y.  D  < 

8.79 

10.00 

61.94 

50.00 

5.22 

6.81 

9.43 

3.31 

8.85 

10.00 

61.30 

50  60 

5.19 

6.81 

10.15 

3.04 

7  92 

8.80 

64.19 

61.00 

4.64 

6.35 

10.12 

2.63 

8.58 

8.80 

62.79 

61.00 

4.84 

6.35 

10.34 

2.76 

8.11 

-  8.80 

62.89 

61.00 

4.80 

6.35 

10.83 

2.62 

8.12 

8.80 

64.76 

61.00 

4.93 

6.35 

9.33 

2.55 

8.18 

8.80 

63.66 

61.00 

4.80 

6.35 

10.16 

2.64 

MEAL. 

6.83 

6.85 

67.01 

60.25 

3.81 

5.38 

9.67 

2.55 

7.96 

6.85 

63.59 

60.25 

5.04 

5.38 

11.05 

2.64 

7.40 

6.85 

65.30 

60.25 

4.42 

5.38 

10.36 

2.60 

6.41 

6.90 

63.89 

64.26' 

3.9i 

6.60 

9.98 

3.19 

3.79 

6.90 

73.18 

64.26 
64-26 

1.55 

6.60 

10.11 

1.59 

3.70 

6.90 

71.20 

2.2T 

6.60 

11.14 

1.66 

3.07 

6.90 

72.10 

64.26 
64.26 

2.29 

6.60 

10.81 

1.54 

2.64 

6.90 

74.62 

1.73  . 

6.60 

9.65 

1.17 

3.40 

6.90 

71.81 

64.26 

3.19 

6.60 

9.41 

1.13 

3.68 

6.90 

69.54 

64.26 

4.05 

6.60 

10.48 

1.75 

2.60 

6.90 

73.36 

64.26 

1.85 

6.60 

9.90 

1.73 

2.72 

6.90 

73.14 

64.26 

1.93 

6.60 

10.85 

1.61 

3.55 

6.90 

71.43 

64.26 

2.53 

6.60 

10.26 

1.71 

7.40 

7. 87 

65.78 

67.60 

5.24 

7.37 

9.05 

2.59 

6.74 

7.37 

65.25 

67.60 

5.21 

7.37 

11.12 

2.24 

6.26 

7.37 

67.11 

67.60 

3.54 

7.37 

9.61 

2.23 

7.45 

7.37 

65.07 

67.60 

6.43 

7.37 

8.50 

2.36 

6.17 

7.37 

66.27 

67.60 

5.11 

7.37 

10  14 

2.18 

6.80 

7.37 

65.90 

67.60 

5.11 

7.37 

9.68 

2.32 
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o  %^ 

u 

Protein 

Name  of  Manufacturer  or  Jobter  and 
Brand 

U% 
^  o 

o  ^ 
CO 

Found 

Guar- 
anteed 

• 

Yates  &  Donelson  Co., 
Memphis,  Tenn. 

Feed  Meal. 

4 
2 
5 
3 

806 
969 
1295 
1916 

10.69 
11.31 
11.13 
10.75 

10.10 
10.10 
10.10 
10.10 

14 

10.97 

10.10 

BREWERS' 

Anheuser  Busch  Brewing  Ascociation, 
-    S^:  .Louis,  Mo. 

Dried  Brewers'  Grain. 

1 

1375 

22.19 

2J^.OO 

Atlas  Feed  Products  &  Milling  Co., 
New  Orleans,  La^ 

Brewers'  Grain. 

2 
1 

644 
797 

25.00 
20.04 

22.00 
22.00 

3 

22.52 

22.00 

Houston  Ice  C:.  Brewing  Co., 
Houston,  Texas. 

Dried  Brewers'  Grain. 

o 

<1 

2 
2 

769 
1222 
1525 

25.19 
26.44 
26.31 

23.19 
23.19 
23.19 

6 

25.98 

23.19 

R.  H.  Polack, 

New  Orleans,  La. 

Dried  Brewers'  Grain. 

1 
2 
2 
6 
7 
6 
3 
2 
2 
3 
2 

677 
752 
881 
1039 
1342 
1512 
1680 
1837 
1932 
2035 
2121 

20.03 
19.31 
25.13 
25.88 
28.44 
24.00 
24.69 
23.10 
22.00 
26.00 
26.56 

23.81 
23.81 
23.81 
23.81 
23.81 
23.81 
23.81 
23.81 
23.81 
23.81 
23  81 

36 

24.11 

23.81 

POULTRY 

American  Milling  Co., 
Owensboro,  Ky. 

Sucrene  Poultry  Feed. 

1 
1 

1729 
2192 

16.87 
17.13 

17.60 
17.50 

2 

17.00 

17.50 
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MEAL. 


Fat 

Carbohydrates 

Fiber 

^V^ater 

A  aV\ 

ii-sn 

Found 

Gaar- 
anteed 

Found 

Guar- 
anteed 

Found 

fo 

Guar- 
anteed 

Found 

Found 

7.14 
6.88 
7.84 
6.80 

6.90 
6.90 
6.90 
6.90 

63.65 
64.15 
64.18 
!  64.23 

1 

6  If.  2  5 
61^.25 
6  If. 2  5 
6If.25 

5.61 
4.88 
6.13 
6.75 

6.60 
6.60 
6.60 
6.60 

10.54 
i  10.42 
8.25 
8.95 

2.37 
2.36 
2.47 
2.52 

7.17 

6.90 

64.05 

6If.25 

5.84 

6.60 

9.54 

2.43 

GRAIN 

6.63 

7.50 

i  44.47 

If  5. 00 

14.57 

12.00 

8.52 

3.62 

5.90 

;J.17 

7.00 
7.00 

40.09 
45.04 

If  5. 00 
If5.00 

15.43 
17.31 

11.00 
11.00 

9.33 
7.88 

4.25 
3.56 

6.03 

7.00 

42.56 

If5.00 

16.37 

11.00 

8.61 

3.91 

6.65 
6.34 
5.78 

7.25 
7.25 
7.25 

43.57 
41.97 
42.33 

If2.79  1 
42.79  ! 
If2.79 

13.69 
13.62 
12.94 

llf.lO 
llf.lO 
llf.lO 

7.53 
8.13 
9.37 

3.37 
3.50 
3.27 

6.25 

7.25 

42.62 

If2.79 

13.41 

llf.lO 

8.34 

3.38 

6.30 
6.67 
7.31 
7.37 
6.95 
6.68 
6.30 
6.55 
6.24 
6.93 
7.0L 

7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 

42.02 
45.52 
39.54 
41.03 
38.31 
41.70 
41.45 
41.00 
43  06 
39.74 
39.06 

37.63 
37.63 
37.63 
37.63 
37.63 
37.63 
37.63 
37.63 
37.63 
37.63 
37.63 

17.90 
16.02 
14.47 
14.20 
13.18 
14.71 
15.87 
16.22 
16.40 
14.67 
13.90 

16.77 
16.77 
16.77 
16.77 
16.77 
16.77 
16.77 
16.77 
16.77 
16.77 
16.77 

9.54 
8.51 
9.73 
7.73 
9.56 
9.80 
7.86 
8.83 
8.58 
8.80 
9.61 

4.21 
3.97 
3.82 
3.79 
3.56 
3.11 
3.83 
4.30 
3.72 
3.86 
'  3.86 

6.76 

7.02 

41.13 

37.63 

15.23 

16.77 

8.96 

3.82 

PEED 

6.77 
5.65 

5.50 
5.50 

49.77 
50.83 

50.00 
50.00 

9.72 
9.93 

12.00  \ 
12.00 

10.59 
10.69 

6.28 
5.77 

6.21 

5.50 

50.30 

50.00 

9.83 

12.00 

10.64 

6.02 
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Number  of 
Samples 
Composited 

Protein 

Name  of  Manufacturer  or  Jobber  and 
Brand 

ill 

Found 

Guar- 
anteed 

W.  F.  Chamberlain, 
St.  Louis,  Mo. 

Chamberlain  Hen  Feed. 

2 
1 

1939 
2183 

9.38 

1/6. DO 

11.00 
11.00 

3 

11.01 

11.00 

Pigeon  Feed. 

1 
1 

1982 
2182 

11.44 
12.06 

12.00 
12.00 

2 

11.75 

12.00 

Corno   Mills  Co., 

East  St.  Louis,  III. 

Corno  Chick  Feed. 

7 

3 
4 
4 
3 
2 
1 

1171 

loot 
1502 
xuuo 

1833 
1944 
2191 

iU.  /o 
10.38 
9.75 
10.88 
10.62 
10.75 
10.56 

lU.UU 
10.00 

10.00 
10.00 
10.00 
10.00 
10.00 

24 

10.53 

10.00 

Corno  Hen  Feed. 

o 
o 

5 

5 

7 

4 

5 

5 
2 
5 
5 
2 
2 

786 
929 
1102 
1170 
1294 
1503 

1702 
1793 
1895 
2052 
2113 

9.38 
11.50 
11.75 

10.69 
10.38 
10.63 
9.53 
10.00 
10.31 
1U.d9 
10.69 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

50 

10.48 

10.00 

Darling  &  Co., 
Chicago,  III. 

Beef  Scraps. 

2 
1 
2 
2 

vO\J 

1530 
1750 
2140 

61.44 
62.37 
66.37 
56.13 

55.65 
55.65 
55.65 
55.65 

7 

61.58 

55.65 

Darling's  Chick  Food. 

1 

1958 

10.56 

8.00 
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FEED 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

% 

% 

% 

% 

% 

% 

Found 

Guar- 
anteed 

Found 

Gruar- 
anteed 

Found 

Gruar- 
anteed 

Found 

Found 

3.44 
3.93 

5.00 
5.00 

65.98 
62.64 

30.00 
30.00 

3.14 
5.75 

9.00 
9.00 

Q  7^ 
V.  10 

9.62 

8.33 

5^43 

3.69 

6.00 

64.31. 

30.00 

4.44 

9.00 

9.67 

6.88 

3.90 
3.12 

5.00 
5.00 

65.93 
66.18 

30.00 
30.00 

3.26 
2.73 

8.00 
8.00 

ii.  iU 

10.70 

*t.  0  < 
5.21 

3.51 

5.00 

66.06 

30.00 

2.99 

8.00 

10.90 

4.79 

2.85 
2.84 
2.65 
2.78 
3.07 
2.68 
3.04 

3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 

69.42 
69.49 
70.94 
72.02 
70.57 
69.34 
71.56 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 

3.52 
3.52 
3.71 
3.03 
3.19 
3.58 
2.20 

3.1f0 
3.40 
3.40 
3.40 
3.40 
8.40 
3.40 

11.40 
11.71 
10  Qfi 
9.45 

11.58 
11.05 

2.06 
2.06 
1.99 
1.84 
2.10 
2'.  07 
1.59 

2.84 

3.50 

70.48 

70.00 

3.25 

3,40 

10.94 

1.96 

3.24 
3.71 
2.42 
3.03 
3.02 
3.31 
2.92 
3.25 
2.86 
2.98 

3.60 

3. 70 
3.70 
3.70 
3.70 
3. 70 
3.70 
3.70 
3.70 
3.70 
3.70 

O.  1  u 

3. 70 

70.30 
69.71 
70.51 
70.10 
71.51 
70.85 
72.89 
72.25 
72.63 
72.62 
71.20 
70]05 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70. 00 
70.00 

2.60 
2.68 
2.31 
2.40 
2.37 
2.71 
2.29 
2.61 
2.33 
2.40 
2.43 
2.90 

2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

12.80 
10.72 
11.40 
12.04 
10.81 
11.20 
9.79 

10.53 

11.27 
11.20 

1.68 
1.68 
1.61 
1.64 
1.60 
1.55 
1.48 
1.58 
1^65 
1.49 
1.54 
1.56 

3.10 

3. 70 

71.27 

70.00 

2.50 

2.30 

11.06 

1.59 

10.92 

10.15 

11.14 

10.15 

9.80 

10.15 

14.70 

10.15 

11.64 

10.15 

2.50 

1.00 

57.23 

kO.OO 

4.25 

12.00 

8.58 

16.88 

136 


Louisiana  Bulletin  No.  98. 
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Name  of  Maaafacturer  of  JobV>er  and 
Brand 

Number  of 

Samples 
Composited 

Station 
.  Number 

Protein 

% 

Found 

% 

Guar- 
anteed. 

Haspel  &  Davis, 

New  Orleans,  La. 

Rice  Chicken  Feed. 

1 

1011 

8.19 

5.00 

B.  F.  Glover  &  Sons  Com.  Co., 
New  Orleans,  La. 

N.  B.  Chicken  Feed. 
Sweepings,  Corn  and  Oats. 

i 

1 

6 
4 
3 
2 
4 
3 
1 

788 
1307 
1469 
1664 
1834 
1898 
2033 
2139 

5.50 
9.44 
8.69 
10.25 
10.62 
10.63 
11.78 
10.44 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

22 

9.67 

5.00 

12.40 
11.86 

Model  Milling  Co., 
Buffalo,  N.  Y. 

Model  Growing  Food. 
Cracked  Corn,  Peas  and  Seeds. 

Model  Nursery  Chick  Food. 

2 
1 

1447 
1585 

12.00 
11.50 

People's  Independent  Rice  Mill  Co.,  Ltd., 
Crowley,  La. 

Chicken  Feed. 

Rice  Grits,  Sweepin£-s,  Weed  Seeds. 
Average   

3 
3 

1579 
1832 

8.25 
7.84 

9.12 
9.12 

5 

8.05 

9.12 

Ralston  Purina  Co., 
St.  Louis,  Mo. 

Purina  Mill  Feed,  Chick  Size. 

4 
6 
5 
6 
10 
13 
7 
4 
1 

985 
1173 
1253 
1334 
1506 
1633 
1773 
1894 
2185 

11.31 
11.19 
11.50 
11.31 
11.06 
11.63 
11.25 
11.69 
12.00 

11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

56 

11.44 

11.00 
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PEED. 


Fat 

Carbohydrates 

i^iber 

Water 

Ash 

% 

% 

% 

% 

% 

Found 

Guar- 
anteed 

Found 

i  Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.07 

0.50 

63.33 

50.00 

7.33 

35.00 

10.79 

7.39 

3.63 
3.71 
3^68 
3.53 
3.30 

O. 

3.15 
3.60 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

69.83 
66.87 
67.95 
65.84 
67.02 
C4.68 
60."  61 
66.21 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 

5.35 
7.06 
5.95 
6.37 
5.45 
7.85 
8.55 
5.78 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

11.50 

8.87 
10.91 

9.99 
10.08 

9.30 
10.95 

9.61 

4.20 
4.05 
2.82 
4.12 
3.53 
4.29 
4.96 
4  33 

3.48 

2.00 

66.13 

70.00 

6.53 

30.00 

10.15 

4.04 

2.78 

2.18 

68.42 

80.27 

2.12 

2.48 

12.95 

1.73 

3.18 

2.93 

69.24 

76.94 

2.94 

3.33 

11.17 

1.97 

1.75 
2.76 

3.00 
3.00 

52.80 
55.36 

53.94 
53.94 

8.86 
9.99 

7.14 
7.14 

9.40 
8.97 

18.94 
15.08 

2.25 

3.00 

54.08 

53.94 

9.43 

7.14 

9.19 

17.01 

4.02 
3^49 
3.46 
3  55 
3.46 
3.54 
3.80 
4.48 
4.77 

3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 

67.02 
68!  57 
69.60 

ao  no 
68.78 

70.33 
69.47 
69.05 
69.13 
67.04 

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 

3.80 
3.43 
2.95 

3.43 
3.30 
3.68 
3.43 
3.59 

4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

11.44 
11.73 
10.46 
11.04 

9.60 
10.15 
10.09 

9!  28 
10.28 

2.41 
2.09 
2.03 
2.00 
2.13 
1.91 
2.13 
l'.99 
2.32 

3.84 

3.60 

68.78 

65.00 

3.43 

4.00 

10.40 

2.11 
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Name  of  Manufacturer  or  Jobber  and 
Brand 

O   02  CJ 

Protein 

a  ^  a 
o 

m 

Found 

Guar- 
anteed 

Ralston  Purina  Co., 
St.  Louis,  Mo. 

(Continued.) 

Purina  Mill  Feed,  Scratch  Size. 

10 
6 
6 
9 

11 
5 
8 
8 
1 

1162 
1255 
1335 
1441 
1580 
1692 
1772 
1892 
2069 

10  89 
10-50 

10-  81 

11-  06 
11.25 
10.69 
11.00 
11.31 
11.63 

11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

62 

10.99 

11.00 

Purina  Mash. 

Ground  Alfalfa,  Corn  Bran  and  Weed 
Seeds. 

2 
3 
2 
2 
2 
1 

1095 
1298 
1521 
1649 
1851 
1985 

17.13 
16.94 
16.56 
15.53 
16.31 
16.69 

17.00 
17.00 
17.00 
17.00 
17.00 
17.00 

12 

16.53 

17.00 

Purina  Pigeon  Feed. 

2 

1906 

12.63 

11.00 



Steinmesch  F.  &  P.  S.  Co., 
St.  Louis,  W.o. 

Steinmesch  Early  Breakfast  Mash. 

1 
1 
1 

843 
1697 
1841 

15.75 
14.25 
14.00 

U.IO 
U.io 

III. 10 

3 

14.67 

U.io 

Steinmesch  Extra  Quality  Chick  Feed. 

2 
2 
3 
1 

827 
1281 
1420 
1751 

12.06 
11.81 
10.69 
12.65 

12.60 
12.60 
12.60 
12.60 

8 

11.81 

12.60 

Steinmesch  Select  Hen  Feed. 

4 
3 
4 
2 
1 
2 
1 

947 
1358 

805 
1678 
1971 
2050 
2184 

11.44 
11.31 
11.19 
11.56 
12.72 
11.54 

iU.  oO 

11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

1 1  nn 
11. uu 

Average                                .  ... 

17 

11.52 

11.00 

Steinmesch  Select  Pigeon  Feed. 

1 
1 
1 

841 
1583 
1966 

12.37 
11.38 
11.50 

12.00 
12.00 
12.00 

11  75 

12.00 

3 
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PEED. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

% 

fo 

% 

% 

% 

% 

% 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Guar- 
anteed 

Found 

Found 

3.07 
3.27 
3.25 
2.91 
2.83 
2.76 
3.17 
3.15 
3.96 

3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 

69.86 
69.77 
69.86 
68.80 
69.27 
71.69 
70.40 
69.15 
67.31 

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65  00 

8.24 
8.74 
8.33 
3.47 
3.56 
8.09 
8.42 
3.68 
3.88 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

11.26 
10.76 
10.90 
12.30 
10.80 
10.11 
10.13 
11.03 
11.23 

1.88 
1.96 
1.85 
1.96 
2.29 
1.66 
1.88 
1.73 
1.99 

3.15 

3.60 

69.52 

65.00 

8.48 

4.00 

10.95 

1.91 

2.93 
2.76 
2.42 
2.61 
2.84 
2.80 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

51.91 
58.15 
58.89 
55.78 
55.76 
54.61 

U.oo 

UsOO 
U.OO 

u.oo 
u.oo 
u.oo 

10.98 
9.41 
10.58 
11.65 
11.65 
9.78 

11.50 
11.50 
11.50 
11.50 
11.50 
11.50 

11.58 
7.58 

11.19 
9.60 
7.71 

10.98 

5.52 
5.21 
5.41 
4.83 
5.73 
5.14 

2.73 

5.00 

55.01 

u.oo 

10.66 

11.50 

9.76 

5.81 

2.65 

3.60 

68.86 

65.00 

8.85 

4.00 

10  68 

1.88 

4.05 
8.07 
4.18 

3.00 
3.00 
3.00 

47.25 
58.00 
51.41 

IfO.OO 
IfO.OO 
IfO.OO 

11.19 
10.85 
12.68 

8.00 
8.00 
8.00 

9.09 
9.88 
8.58 

12.67 
8.95 
9.15 

8.77 

3.00 

50.55 

ko.oo 

11.57 

8.00 

9.18 

10.26 

6.78 
4.36 
3.20 
5.73 

3.10 
3.10 
3.10 
3.10 

56.33 
58.61 
61.28 
58.98 

30.00 
30  00 
30.00 
30.00 

5.75 
6.47 
5.84 
6.22 

'9.00 
9.00 
9.00 
9.00 

9.57 
9.17 
10.63 
8.79 

9.51 
9.58 
8.91 
12.63 

5.02 

3.10 

57.53 

30.00 

5.94 

9.00 

9.54 

10.16 

3.53 
2.85 
3.79 
8.16 
5.00 
4.02 
3.12 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

65.29 
62.27 
60.18 
67.05 
62.54 
60.24 
63.33 

30.00 
30.00 
30.00 
30. 00 
30.00 
30.00 
30.00 

4.24 
8.92 
4.94 
8.94 
6.25 
4.77 
4.92 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

10.69 
10.55 
9.80 
9.78 
9.70 
10.18 
10.03 

4.81 
9.10 
10.10 
4.51 
8.79 
9.80 
7.72 

8.64 

3.00 

62.98 

30.00 

4.71 

9.00 

10.10 

7.05 

8.53 
3.27 
3.88 

3.60 
3.60 
3.60 

63.81 
61.99 
67.23 

30.00 
30.00 
30.00 

5.00 
5.51 
4.48 

9.00 
9.00 
9.00 

10.78 
9.73 
9.30 

5.01 
8.12 
8.66 

8.56 

3.60 

64.17 

30.00 

4.98 

9.00 

9.94 

5.60 
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POULTRY 


Name  of  Man  ifa<;tnrer  or  Jobber  and 
Branci 

O  xi  'p 

u 

<v 

Protein 

^  O 

o  c 

Found 

Guar- 
anteed 

Valley  Milling  Co., 
St.  Louis,  Mo. 

Acme  Chiclien  Feed. 

3 
4 
7 
3 
4 
6 
5 
3 
1 

78^ 
94C 
116£ 
1242 
1356 
1516 
1684 
1816 
1156 

'  10.47 
)  7.62 
9.69 
9.44 
9.87 
10  44- 
9.93 

11.19 

6.50 
6.50 
6.50 
6.50 
6.50 
o.oU 
6.50 

O.oU 
6.50 

36 

9.91 

6.50 

Swift  &  Co., 
Chicago  III. 

Swift's  Beef  Scraps. 

1 

1619 

64.97 

55.00 

Swift's  Blood  Meal. 

i 

83.86 

87.00 

Swift's  Digester  Tankage. 
Swift's  Poultry  Bone. 

1 
1 

2149 
1621 

57.13 
26.75 

60.00 
25.00 

MISCELLANEOUS 

B.  F.  Glover  &  Son  Commission  Co. 
New  Orleans  La. 

N.  B.  Barley  and  White  Oats. 

N.  B.  Barley  and  Mixed  Oats. 

3 

7 
1 

1472 

1551 
1869 

11.27 

11.50 
11.44 

12.25 

12.25 
12.25 

8 

11.47 

12.25 

Moore  Grocery  Co. 
Kansas  City  Mo. 
Mixed  Feed,  Barley  and  Oats. 

1 

1218 

11.06 

8.00 

Ralston   Pur.na  Co., 
St.  Louis,  Mo. 

Alfalfa  Meal. 

Protena  Dairy  Feed. 
Alfalfa,  Corn,  Cotton  Seed  Meal  and 
Wheat  Products. 

2 

2 
1 

1376 

1519 
1727 

12.66 

20.69 
21.37 

16.00 

20.00 
20.00 

3 

21.03 

20.00 

Davis  &  Andrews, 
Memphis,  Tenn. 
Corn  Bran. 

1 

L700 

10.56 

7.00 
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FEED. 


Fat 

Carbohydrates 

Fiber 

Water 

Ash 

% 

Found 

% 

anteed 

% 
Foan 

% 

(guar- 
anteed 

/" 

Fonnd 

% 

Gruar- 
anteed. 

% 

Fonnd 

% 

Found 

2.92 
3.01 
3.16 
2.79 
2.96 
2.79 
2.82 

O.Ov 

8.45 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

?  nn 
o .  uu 

3.00 

64.82 
67.54 
59.43 
60.15 
60.31 
58.50 
63.69 

PSK  9,9, 

66.42 

55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 

3.18 
3.37 
3.18 
3.34 
4.11 
3.97 
2.57 
2.61 
8"'25 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 

9.19 
9.60 
9.84 
9.31 

10.00 
9.69 
8.70 
9.43 

10.50 

9.42 
8.86 
14.70 
14.97 
12.75 
14.61 

Id.tiv 

10.65 

5.19 

3.06 

3.00 

62.68 

55.00 

3.28 

15.00 

9.58 

11.49 

9.79 

10.00 

13.56 

6.00 

FEED. 

3.90 

3.00 

61.52 

61.17 

9.37 

10.00 

10.56 

3.38 

4.11 
3.95 

61.97 
61.45 

59.57 
59.57 

8.92 
10.95 

9.25 
9.25 

10.28 
8.55 

3.22 
3.66 

4.03 

61.71 

59.57 

9.94 

9.25 

9.41 

3.44 

4.48 

3.00 

62.24 

40.00 

9.49 

15.00 

9.27 

3.46 

1.66 

2  00 

35.39 

35.00 

31.20 

29.50 

11.00 

8.09 

5.53 
6.03 

3.50 
3.50 

40.75 
39.71 

48.00 
48.00 

16.79 
17.01 

16.00 
16.00 

10.50 
,  10.00 

5.74 
5.88 

5.78 

3.50 

40.23 

48.00 

16.90 

16.00 

10.25 

5.81 

6.77 

Ji.96 

1 

1  61.26 

55.04 

9.45 

13.35 

9.68 

2.28 
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Japanese  Persimmons. 


F.  H.  Burnette. 

For  a  number  of  years  Japanese  persimmons  have  been 
grown  througliout  the  Southern  States.  For  eighteen  years  a 
number  of  varieties  have  been  grown  at  the  State  Experiment 
Station.  Nearly  all  of  the  varieties  grown  have  fruited,  and 
although  there  is  great  'confusion  concerning  their  names,  enough 
has  been  learned  concerning  some  of  the  well-established 
varieties,  to  publish  this  brief  statement  of  their  growth  and 
productiveness. 

The  Japanese  persimmons  were  introduced  into  this  country 
by  the  United  States  Department  of  Agriculture,  largely 
through  the  efforts  of  Prof.  H.  E.  Van  Deman,  while  he  was 
in  charge  of  the  pomological  work  of  that  department.  They 
were  grown  in  various  sections,  but  it  was  soon  found  that  they 
would  not  thrive  well  very  far  north  of  the  36th  degree  of  lati- 
tude, hence  they  have  been  grown  to  some  extent,  more  as  a 
curiosity  or  novelty  than  as  a  commercial  product.  A  zero  tem- 
perature is  very  injurious  to  them — in  many  cases  fatal. 

In  Louisiana  they  have  been  grown  for  a  number  of  years, 
but  not  as  an  orchard  fruit.  The  great  abundance  of  the  native 
persimmons  whi'ch  can  be  obtained  so  easily,  and  the  natural 
taste  which  prevails  for  the  native  product  also — have  tended 
to  prevent  any  widespread  interest  in  the  culture  of  the  Japanese 
persimmon.  In  Japan,  as  a  fruit,  they  have  the  same  standing 
that  apples  possess  in  the  Northern  United  States,  hence  are  of 
great  economic  importance.  They  are  grown  in  great  abundance, 
and  are  put  to  many  and  varied  uses.  The  Japanese  methods 
of  treatment  to  correct  the  astringent  qualities  of  the  unripe 
fruit  are  not  fully  understood  in  America,  but  investigations 
now  in  progress  will  determine  the  steps  that  are  necessary  to 
accomplish  this  object,  and  one  of  the  greatest  drawbacks  to 
the  growing  of  the  fruit  will  thus  be  eliminated. 
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Being  so  very  prolific,  easily  grown,  and  having  such,  ex- 
cellent qualities  for  transportation,  there  should  be  nothing  to 
hinder  the  extension  of  their  culture,  for  the  Northern  markets 
as  well  as  for  local  consumption. 

It  is  confidently  believed,  that  easy  and  successful  treat- 
ment will  be  brought  out,  that  will  correct  the  astringency  of 
the  fruit  before  softening,  and  thus  present  a  fruit  that  is 
healthy  and  luscious  and  capable  of  being  put  to  a  large  number 
of  uses. 

CONSIDERED  BOTANICALLY. 

There  are  a  large  number  of  species  in  the  genus  to  which 
the  persimmon  belongs,  but  only  two  are  mentioned  as  of  any 
economic  importance,  native  to  America,  and  two  likewise  native 
of  the  Orient.    These  are: 

Diospyros  Virginiana — The  native  wild  persimmon  of  the 
Southern  States. 

Diospyros  Texana — ^Wild  persimmon  of  Texas. 

Diospyros  kaki — Japanese  persimmon. 

Diospyros  Lotus — Chinese  persimmon. 

Everyone  in  Louisiana  is  thoroughly  acquainted  with  the 
native  persimmon,  and  as  this  bulletin  has  to  deal  with  the 
foreign  species,  nothing  especially  will  be  said  concerning  the 
native,  unless  it  is  to  mention  that  they  are  very  much  neglected, 
and  unfortunately  so,  as  there  is  no  doubt  but  that  they  are 
capable  of  being  greatly  improved  by  selection,  cultivation  and 
crossing.  A  fruit  that  varies  naturally  so  much  in  size  and  qual- 
ity, some  day  will  be  taken  more  vigorously  in  hand  and  numer- 
ous valuable  varieties  secured  and  perpetuated.  There  are  at 
present  about  twenty  varieties  of  our  native  persimmons  culti- 
vated locally  in  various  parts  of  the  United  States. 

The  two  foreign  species  mentioned  have  been  growing  at  the 
Louisiana  Station  for  several  years,  the  kaki  so  far  being  the  one 
of  value. 

Specimens  of  Diospyros  Lotus  ( 1)  were  sent  to  the  Station 
by  the  United  States  Department  of  Agriculture  in  1897.  Only 
one  tree  proved  to  be  pistillate.  These  trees  were  grown  from 
seeds  obtained  by  the  United  States  Department  of  Agriculture 
at  Niu  Chuang,  China. 

It  fills  the  description  given  for  Diospyros  Lotus,  differing 
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slightly  in  growth,  as  the  trees  at  the  Station  are  fairly  vigorous 
and  upright  growers.  It  is  therefore  mentioned  here  as  belong- 
ing to  Dios'pyros  Lotus.  It  is  said  to  be  hardier  than  kaki,  and 
used  as  a  stock  for  it  in  Japan.  The  fruit  is  very  small  (see  cut 
No.  1),  quite  black,  and  of  no  value.  It  has  not  been  used  as 
stock  at  the  Station. 

Ordinarily,  the  Japanese  persimmon  does  not  grow  to  be  a 
large  tree.   Occasionally,  however,  a  good  sized  tree  may  be  seen. 

Being  such  abundant  bearers,  the  drain  upon  the  tree  serves 
to  curtail  the  growth,  and  some  of  the  varieties  are  little  better 
than  dwarfs.  The  complaints  of  short  life  of  the  trees,  and  the 
tendency  to  become  dwarflike  are  no  doubt  due  to  over-product- 
iveness. 

The  leaves  of  the  kaki  vary  much  in  size  and  are  much 
larger  and  heavier  than  those  of  our  native  species.  The  foliage 
is  generally  a  dark  myrtle  green,  and  gives  the  tree  value  as  an 
ornamental.  The  varieties  differ  as  to  their  ability  to  throw  off 
leaf  diseases,  some  of  them  being  very  resistant.  The  flowers 
appear  on  the  new  growth  and  are  very  numerous,  usually  in 
ency,  flavor  and  texture.  Some  are  flat,  others  long,  others 
usually  they  tend  to  bear  not  only  to  the  limit  of  the  strength 
of  the  tree,  but  very  often  overtaxing  the  tree. 

The  fruit  varies  in  size,  color,  earliness  of  maturity,  astring- 
(Ecy.  uavor  and  text^^re.  Some  are  flat,  others  long,  others 
round.  Some  are  yellow  fleshed,  others  orange,  others  tending 
to  dark  red  with  brown  streaks.  Some  are  edible  when  yet  green,, 
others  are  slightly  astringent,  others  very  astringent.  Some 
ripen  early  in  September,  while  others  will  hang  on  the  tree 
almost  to  January.  No  fruit  is  more  variable  in  all  of  these 
points,  and  up  to  the  present  there  has  been  no  classification 
of  the  fruit  that  is  perfectly  satisfactory.  ^ 

METHODS  OF  PROPAGATION. 

The  universal  practice  in  the  propagation  of  Japanese  per- 
simmons now,  is  to  use  seedlings  of  our  native  species  for  stock. 
At  first  they  were  grown  on  their  own  roots,  but  the  abundance 
of  native,  hardy  stock  was  taken  advantage  of,  and  is  now  used. 
It  is  said  that  in  Japan,  the  Chinese  persimmon  is  often  used, 
heing  hardier  than  the  Japanese.    The  Japanese  persimmons 
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work  readily  upon  our  native  stock,  and  as  the  latter  is  so  abun- 
dant, hardy  and  rapid  in  growth,  it  leaves  Lttle  to  be  desired 
as  a  stock. 

The  common  method  of  propagation  is  to  v.hip  graft  upon 
the  whole  root,  about  two  inches  below  the  surface  of  the  ground- 
This  is  practically  the  only  method  used  on  a  large  commercial 
scale  in  persimmon  nurseries.  This  is  done  very  early  in  the 
season  before  growth  starts,  usually  in  January,  sometimes 
later.  Some  growers  do  not  wax  the  graft,  only  using  common 
twine  to  tie,  in  order  to  hold  the  parts  in  close  contact,  and 
adjustment,  the  twine  decaying  by  the  time  that  a  union  is 
established.  In  fact,  any  method  of  underground  grafting  may 
be  used  with  success. 

The  persimmons  do  not  take  very  kindly  to  methods  of  bud- 
ding. It  is  true  that  some  propagators  bud  and  are  quite  suc- 
cessful with  them,  but  it  requires  every  care  and  attention,  with 
mank  risks  to  run  and  dangers  to  overcome.  Ring  budding,  per- 
formed late  in  smnmer — usually  about  August — is  the  method 
employed.  It  may  be  said  aisw  +hat  this  method  in  early  spring 
has  been  tried  by  some  growers.  There  is  no  doubt,  however,  but 
that  root  grafting  is  the  most  desirable  from  many  standpoints, 
ehief  among  them  being  the  fact  that  if  anything  happens  to  the 
young  tree  through  accident  or  otherwise,  the  variety  is  usually 
saved  by  a  sprout  coming  from  the  base  of  the  young  tree  above 
the  point  of  union. 

If  anything  happens  to  a  young  budded  tree,  the  chances 
are  that  the  value  of  the  tree  is  lost  by  the  losing  of  the  bud 
An  accident  is  very  apt  to  happen  with  unreliable  labor  or  from 
farm  animals.  Seeds  of  the  native  persimmon  arc  obtained  and 
sown  in  nursery  rows.  The  seedlings  are  worked  generally  the 
second  year,  or  if  large  enough,  one  year  from  seed.  This  de- 
pends entirely  upon  the  size  of  the  seedling.  The  aim  is  to 
secure  a  vigorous  seedling,  work  it,  and  one  year  from  the  time 
of  root  grafting,  have  a  young  tree  suitable  to  move  from  the 
nursery  row  to  the  place  of  permanent  growth. 

CARE. 

Plenty  of  room  should  always  be  given,  usually  twenty  or 
twenty-five  feet  apart. 
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There  are  a  few  points  in  the  care  of  the  Japanese  persim- 
mon tree  that  need  emphasizing.  They  should  be  set  young,  and 
great  care  should  be  exercised  that  the  setting  be  given  the 
closest  attention.  Being  a  pronounced  tap-rooted  plant,  the 
necessity  of  great  care  in  setting  is  apparent.  The  roots  should 
never  be  allowed  to  become  exposed  to  the  air  and  sun,  and 
in  setting,  the  mellow  moist  earth  should  be  well  firmed  around 
them.  Too  much  emphasis  cannot  be  placed  upon  the  need  of 
setting  young  trees,  and  not  resetting  them,  unless  the  necessity 
for  doing  so  is  beyond  adjusting.  Occasionally  inquiries  come 
to  the  Station  concerning  the  transplanting  of  persimmon  trees 
after  several  years'  growth.  While  this  may  be  done,  it  is  cer- 
tainly accomplished  only  by  the  greatest  risk  to  the  tree. 

Good  clean  'culture  is  all  that  is  required,  the  same  that  is 
given  in  any  well-cared  for  fruit  orchard.  In  our  heavy  lands, 
or  on  soils  similar  in  character  to  the  soils  of  the  bluff  lands  of 
Louisiana,  sodding  over  should  never  be  allowed,  if  good  crops 
are  desired.  Any  good  complete  manure  may  be  used.  A  good 
crop  of  cow  peas  turned  under  every  two  or  three  years  will  be 
highly  beneficial.  No  experiments  have  been  undertaken  to  find 
out  the  exact  fertilizer  requirements,  but  it  is  believed  a  well- 
balancd  fertilizer,  suitable  for  orchard  purposes,  should  be  the 
one  used.  The  Station  orchard  has  received  no  'commercial 
fertilizers,  the  only  treatment  has  been  the  turning  under  of 
occasional  crops  of  cow  peas,  and  a  light  coating  of  autumn 
heaves  removed  from  the  University  campus.  No  other  dressings 
have  been  used. 

During  the  first  three  years  the  growth  of  the  tree  should 
be  watched,  in  order  to  build  a  symmetrical,  upright  tree. 

This  is  not  easy,  for  some  of  the  varieties  spread  too  much, 
and  the  leading  upright  branches  are  often  overloaded  and  be- 
come broken  easily,  or  are  headed  back  by  careless  removal  of 
fruit.  Ordinarily,  after  they  begin  to  bear,  there  is  little  need 
of  pruning.  The  tehden'cy  to  overbear  is  so  strong,  that  new 
wood  is  not  produced  in  abundance,  and  the  tree  becomes  dwarf - 
like.  Systematic  thinning  of  the  fruit  is  necessary  to  control 
this,  as  it  will  not  do  to  leave  the  thinning  to  natural  causes,  and 
depend  upon  the  tree  to  throw  off  all  the  fruit  that  it  can  not 
well  take  care  of.    The  weakened  condition  from  overbearing 


8 


results  in  a  sickly  tree  which  readily  becomes  an  easy  prey  ta 
diseases  and  insects,  and  it  requires  a  careful  observer  to  train 
his  tree  and  thin  the  fruit  to  the  proper  amount. 

VARIETIES. 

There  has  always  been  a  great  deal  of  confusion  concerning 
the  names  of  the  Japanese  persimmons,  and  it  may  be  that  some 
of  these  listed  in  this  bulletin  may  be  known  under  other  names. 
Along  with  the  varieties  first  obtained  at  the  Station,  was  one 
known  as  Among.  This  is  not  listed  in  the  catalogues  now,  the^ 
Tsuru  bearing  the  same  description  that  fits  the  Among  that 
was  sent  to  us. 

This  confusion  of  names  is  not  to  be  wondered  at,  however, 
as  the  Japanese  names  are  not  easy  to  remember,  spell  or  pro- 
nounce, and  a  great  deal  of  trouble  might  have  been  saved  by 
giving  an  American  name. 

The  following  is  a  list  of  varieties  that  have  been  grown 
at  the  Station: 

COSTATA.  (FIG  2.) 

This  is  a  fruit  of  medium  size,  slightly  pointed,  diameter 
Varying  from  two  to  three  inches,  color  of  skin  a  light  orange 
yellow,  flesh  also  of  light  color.  It  is  seedless  (Fig.  3),  strongly 
astringent  until  fully  ripened,  and  keeps  late.  The  tree  is  a 
good  grower,  prolific  bearer,  and  nuakes  a  fine  appearance  in- 
full  fruit.    Season,  October  lOth-November  10th  . 

HAGHIYA, 

This  variety  is  very  large  and  when  in  full  fruit  makes  a 
striking  appearance.  Fruit  is  a  reddish  yellow,  fine  specimens: 
measuring  four  inches  in  diameter  and  oblong;  flesh,  deep  yel- 
low, with  occasional  seeds.  Also  astringent  until  it  softens.. 
Season,  September  20th-November  20th. 

HYAKUME.    (FIG  4.) 

The  HyaJcume  is  also  one  of  the  largest  of  the  Japanese  per- 
simmons. The  tree  is  very  prolific  and  shapely.  Fruit  approxi- 
mately three  inches  in  diameter  and  somewhat  conical.  Color  of 
skin,  light  reddish  yellow,  flesh  quite  dark  (Fig.  3)  and  seed- 
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FIGURE  3. 
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COSTATA.    (FIG.  2.) 

less.  It  loses  its  astringency  early  and  has  a  good  flavor.  Some 
specimens  may  be  pealed  and  eaten  before  softening.  Season^ 
October  15tli-November  15th.    A  very  desirable  variety. 

MYOTAN.  (FIG.  5.) 

This  variety  is  not  a  strong  grower,  but  is  usually  quite 
prolific.  Fruit  is  nearly  round  and  runs  about  two  inches  in 
diameter.  Color  is  dark  reddish  yellow,  and  flesh  is  dark  red 
with  brown  streaks,  has  numerous  seeds,  and  is  edible  when 
hard.  Has  no  astringency  noticeable.  May  be  pealed  and  eaten 
the  same  as  an  apple  and  has  a  pleasant  flavor.  Season,  Septem  - 
ber Ist-Oetober  15th. 

NERO  ZAML 

This  variety  was  one  o^  the  first  planted  in  the  grounds  and 
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HYAKUME.    (FIG.  4.; 

proved  to  be  a  weak  grower.  Fruit  is  small,  nearly  round,  dark 
red  in  color,  dark  flesh  and  many  seeds.  It  resembles  the 
Myotan  in  size  and  appearance.  Not  prolific  and  not  desirable. 
Season  September  20th-October  20th. 

0KA3IE.  (FIG  6.) 

This  is  a  large  tomato-shaped  persimmon,  usually  three  to 
three  and  one-quarter  inches  in  diameter,  flat  and  with  quarters 
well  marked.  Tree  a  vigorous  grower  and  very  prolific.  Color 
of  fruit  is  a  dark  orange  red,  and  flesh  is  deep  yellow,  with  only 
now  and  then  a  seed  (Fig.  3).  Astringent  until  ripe.  Season, 
September  20th  to  November  1st. 

TABEB,  NO.  23. 

This  is  a  seedling  grown  and  sent  out  by  G.  L.  Taber,  Glen 
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MYOTAN.     (FIG.  5.) 

St.  Mary,  Florida.  Color,  dark  red ;  flesh,  dark,  full  of  seeds  and 
prolific.  Not  astringent.  Season,  September  15th  to  October  15th. 

TABEB.    No.  129. 

This  is  another  seedling  grown  by  G.  L.  Taber  of  Glen  St. 
Mary,  Florida.  It  is  round  and  runs  from  two  to  three  inches 
in  diameter.  It  is  dark  in  color,  and  the  flesh  is  also  dark  and 
is5  edible  when  hard  and  immature.  Season,  September  15th  to 
November  1st. 

TANE  NASHI.  (FIG.  7.) 

This  is  one  of  the  large  persimmons,  nearly  round,  with  a 
very  small  pointed  tip,  and  about  three  and  one-half  inches  in 
diameter.  Color  is  a  yellow  red,  bright  and  attractive;  flesh 
also  light  in  color,  and  seedless. 
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OKAME.     (FIG.  6.) 

TRIUMPH.  (FIG.  8.) 

This  variety  came  to  the  Station  under  the  name  of  a 
seedling  of  the  honey  persimmon,  and  was  identified  as  the 
Triumph  by  Prof.  H.  liarold  Hume  of  Glen  St.  Mary,  Florida. 
It  is  one  of  the  most  vigorous  and  healthy  trees  among  the  Jap- 
anese varieties,  is  upright  in  growth  and  has  beautiful  large 
myrtle  green  leaves,  free  from  disease.  The  fruit  is  rather 
small  and  flat,  about  two  and  one-half  inches  in  diameter  and 
of  a  beautiful  bright  yellow  red  color.  Flesh  is  yellow  and  has 
seeds.  (Fig.  3.)  Slightly  astringent  until  softening.  The  most 
delicious  of  the  Japanese  varieties.  Season,  September  20th  to 
^November  20th. 
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TRIUMPH.    (FIG.  8.) 
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TSURU.    (FIG.  9) 

TSUBU.    (FIG.  9.) 

While  there  may  be  some  donbt  that  the  figure  shown  under 
this  name  is  the  true  Tsuru,  but  is  believed  that  it  is.  It  came  to 
the  Station  as  Among,  but  answers  to  the  description  given  in 
the  kiatalogues  as  Tsuni.  It  is  long  fruited,  fully  an  inch  longer 
than  its  diameter,  which  is  about  two  and  one-half  inches.  In 
color  it  is  yellow  red,  and  its  flesh  is  on  the  same  order.  Most 
of  the  specimens  are  seedless.  Very  prolific.  Season,  October 
1st  to  November  1st.    (Fig.  3.) 

YEDDO-ICHI.    (FIG.  10.) 

At  the  Station,  this  variety  is  medium  in  size  and  nearly 
round.    It  runs  about  two  and  one-half  inches  in  diameter 
Color  of  skin  dark,  and  flesh  dark  and  brownish,  and  containg^ 
seeds.    It  is  edible  when  hard,  and  has  a  very  pleasant  flavor. 
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YEDDO-ICHI.    (FIG.  10.) 

The  tree  is  a  good  grower  and  is  very  prolific. 

ZINGI,    (FIG.  11.) 

This  is  a  very  heavy  bearing  vigorous  tree,  and  the  fruit  is 
nearly  round,  running  about  two  and  one-half  inches  in  diam- 
eter. Color,  medium  red,  and  flesh  darker  with  seeds.  (Fig.  3.) 
Like  the  Myotan,  it  is  edible  when  hard.  Season,  September  1st 
to  October  1st. 

KOUA  KAMI. 

The  variety  at  the  station  under  this  name  resembles  the 
Zingi  in  many  particulars,  and  possibly  may  be  the  same.  The 
tree  is  not  as  vigorous  or  prolific  as  the  Zingi.  It  was  a  weak 
grower  and  died  after  bearing  three  years. 

SEEDLING.    (FIG.  12.) 

This  variety  was  sent  to  us  as  a  seedling.  It  is  a  very  vig- 
orous grower,  with  fruit  nearly  round,  running  from  two  and 
one-half  to  three  inches  in  diameter,  bright  in  color  and  flesh 
light,  seedy  and  astringent.  Season,  September  10th  to  October 
20th.    Very  prolific. 

The  persimmons  shown  in  Figure  13  are  various  types  of 
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ZINGI.    (FIG.  11.) 

native  persimmons,  and  are  presented  only  to  form  a  comparison: 
of  the  native  and  foreign  varieties. 

In  Figure  1  are  shown  specimens  of  Diospyros  Lotus,  the 
Chinese  persimmon  and  the  Honey,  a  variety  of  our  American, 
species. 

THE  FRUIT  AND  ITS  TREATMENT. 

As  some  of  the  varieties  are  edible  before  becoming  soft^ 
that  is,  they  are  not  astringent,  it  follows  that  in  the  event  of 
a  Northern  market,  these  varieties  would  be  the  most  desirable 
to  grow.  To  one  not  acquainted  with  persimmons,  a  single  ef- 
fort to  eat  an  unripe  specimen  would  be  sufficient  to  prevent 
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any  expansion  of  the  market.  It  has  been  found  that  in  Japan 
the  astringent  varieties  are  subjected  to  a  method  of  treat- 
ment, by  which  the  hard  unripened  fruit  is  'confined  in  sealed 
recep tides  for  certain  periods  of  time,  after  which  upon  re- 
moval, it  is  found  that  their  astringency  has  disappeared.  It 
has  been  found,  too,  that  subjecting  the  astringent  fruit  to  the 
fumes  of  certain  chemicals  will  accomplish  the  same  purpose. 


SEEDLING.    (FIG.  12.) 


iind  while  very  small  experiments  were  carried  out  at  the  Sta- 
tion this  season,  sufficient  information  was  not  obtained  to  war- 
rant a  statement  at  this  time.  It  is  suffi'cient  to  say  that  the  treat- 
ment of  the  astringent  fruit  in  order  to  correct  the  astringency 
is  a  problem  that  will  be  successfully  solved  in  the  very  near  fu- 
ture, thus  removing  the  greatest  hindrance  to  the  growing  of 
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Japanese  persimmons,  and  the  further  expansion  of  an  excellent 
market  for  them. 

As  a  fruit  they  are  rich  in  sugar,  the  different  chemical 
Analyses  showing  an  average  of  about  16  per  cent  for  the  culti- 
vated varieties.  While  this  is  slightly  less  than  the  percentage 
•of  sugar  in  our  native  varieties,  it  is  much  greater  than  the 
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amount  found  in  apples,  which  average  less  than  8  per  cent.  An 
alcoholic  beverage  is  made  from  them  in  Japan. 

They  ripen  before  frost  in  Louisiana — in  fact,  a  frost  is  not 
necessary  for  their  maturity,  contrarj^  to  the  prevailing  belief. 

ENEMIES  AND  DISEASES. 


There  are  comparatively  few  enemies  and  diseases  of  a  very 
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serious  nature,  that  attack  the  Japanese  persimmons.  There  are^ 
several  leaf  diseases,  which  nearly  defoliate  the  trees  very  late  irt 
the  season.  As  this  occurs  really  about  the  time  the  leaves  be- 
gin to  fall,  little  damage  is  done.    Some  varieties  are  much  more- 
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resistant  to  fungous  diseases  than  others.  The  seasons  also  vary^. 
and  some  years  the  diseased  leaves  are  hardly  noticeable.  In  the 
event  of  serious  trouble  from  leaf -destroying  diseases,  there  is 
always  a  remedy  at  hand  in  the  Bordeaux  Mixture,  which  is  uni- 
versally used  for  the  purpose  of  preventing  or  checking  them. 
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Among  the  insect  pests,  the  Twig  Girdler  {Oncicleres  cingu- 
latus)  is  the  one  most  frequently  heard  from.  The  female  beetle, 
which  is  about  one-half  an  inch  long,  and  of  *a  dark  gray-brown 
color,  deposits  her  eggs  near  the  end  of  the  young  twigs,  and 
girdles  the  twig  below  them. 

In  due  time  the  twig  dies,  breaks  off  and  the  young  hatch 
and  come  out.  A  few  complaints  have  been  made  concerning  the 
girdler.  The  remedy  is  to  gather  the  twigs  and  burn  them,  not 
-a  very  difficult  task  to  do,  and  if  the  fallen  leaves  and  broken 
twigs  be  raked  and  burned  from  each  tree,  not  only  will  the 
Twig  Girdler  be  under  control,  but  the  leaf  diseases  also  will  be 
held  in  check. 

By  far  the  most  serious  pest  at  the  Station  has  been  the 
mocking  bird.  At  the  time  the  Japanese  persimmons  are  begin- 
ning to  mature,  there  is  a  scarcity  of  food  for  them  and  they 
injure  a  great  many. 

Some  years  this  becomes  a  serious  question.  To  cover  the 
trees  with  gauze  is  out  of  the  question.  No  one  would  think  of 
shooting  the  mocking  bird  as  a  pest,  outside  of  the  fa'ct  that  it 
has  legal  protection.  The  remedy  will  come  with  the  future  treat- 
ment of  the  persimmon  for  market.  Gathered  while  still  hard; 
treated  for  astringency  and  put  on  the  market  while  still  solid 
but  edible,  the  fruit  will  be  cared  for  and  put  before  the  consumer 
before  the  mocking  birds  make  any  serious  attacks  upon  them. 
While  there  are  other  birds  which  are  troublesome,  the  one  men- 
tioned is  the  chief  offender. 

MARKET. 

The  Northern  people  love  tropical  and  semi-tropical  fruits. 
Our  own  people  love  a  variety  of  fruits.  The  first  Japanese  per- 
simmons put  upon  the  markets  in  the  South  and  the  North  were 
received  with  caution,  yet  when  well  ripened,  were  easily  dis- 
posed of.  The  present  sources  of  supply  of  these  fruits  are  Cali- 
fornia, Florida  and  Louisiana,  with  California  leading.  While 
in  our  Southern  markets  they  are  found  in  bulk,  the  Californians 
pack  and  ship  in  neat  crates.  The  California  crate  is  similar  to 
an  egg  crate,  with  -capacity  for  50,  36  or  32,  according  to  the 
^ize  of  the  fruit.  The  fruit  is  unwrapped  and  through  the  slats 
-of  the  crates  it  makes  a  very  good  appearance,  and  the  prospec- 
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tive  buyer  can  readily  see  the  size,  color  and  quality  without 
breaking  the  package.  These  crates  of  persimmons  sold  in  the 
Chicago  market  during  November,  1907,  for  $1.10  to  $1.30  per 
crate.  This  means  a  very  good  profit  to  the  grower,  and  there- 
is  no  reason  to  believe  but  that  good  Japanese  persimmons,, 
packed  nicely,  will  continue  to  find  a  good  market  for  some  time 
to  come.  In  bulk  they  bring  about  $1.00  to  $2.00  per  bushel,  and 
by  the  dozen  30  to  80  cents. 

USES. 

While  we  are  not  fully  acquainted  with  all  the  uses  to  which 
Japanese  persimmons  are  put  in  their  native  'country,  it  is  quite 
probable  that  their  use  is  as  varied  as  is  the  case  with  apples 
in  the  Northern  States.  Its  general  use  at  the  present  time,  how- 
ever, is  as  a  fresh  fruit.  When  fully  ripe,  it  may  readily  be- 
eaten  out  of  hand,  but  as  some  varieties  are  quite  soft,  the  use  of  a 
spoon  will  facilitate  matters  greatly.  Some  prefer  them  served 
with  cream.  The  non-astringent  varieties  may  be  pealed  and 
eaten  as  a  desert  fruit,  or  sliced  and  served  as  a  salad.  Their 
characteristic  flavor,  varying  in  the  different  varieties,  is  found 
to  be  delicious  by  a  great  majority  of  people.  Methods  of  pre- 
serving or  evaporation  have  not  been  ascertained,  but  the  latter 
is  a  common  practice  in  Japan. 

CONCLUSIONS. 

1.  Japanese  persimmons  may  be  grown  with  the  greatest 
success  in  all  sections  of  Louisiana. 

2.  They  are  easily  grown,  easily  marketed  and  stand  trans^ 
portation  well. 

3.  A  ready  market  awaits  them. 

4.  They  are  delicious  as  a  salad  or  desert  fruit. 

5.  A  number  of  the  varieties  are  not  astringent,  therefor* 
may  be  eaten  while  still  hard. 

C).  Astringent  varieties  will  soon  be  treated  so  as  to  corre.jt 
this  undesirable  quality. 

7.  They  have  comparatively  few  diseases  and  enemies. 

8.  They  are  valuable  as  an  ornamental  tree  in  the  home- 
yard. 
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Root  Disease  of  Suj^ar  Cane  in  Louisiana 


HISTORKJAL. 

The  root  disease  of  sugar  ean(;  was  first  described  from  Java 
in  1895  by  Dr.  J.  H.  Wakker,  who  gave  it  the  name  "Dongel- 
lanziekten,"  the  disease  of  the  underground  part  of  the  cane 
stalk.  He  observed  the  disease  on  the  sprouting  cuttings  of  the 
''nurseries"  and  the  older  canes  of  the  fields;  and  he  found  the 
causative  organism  to  be  a  fungus  which  he  des'cribed  and  pro- 
posed as  a  new  species,  Marasmius  sacchari.  This  fungus,  pri- 
marily a  saprophyte,  has  acquired  the  habits  of  a  wound  parasite;, 
and  finds  in  connection  with  cane  cuttings  and  cane  plants  con- 
ditions most  favorable  for  its  full  development  and  fruiting. 

At  about  the  same  time  studies  upon  a  similar  disease  were? 
begun  in  the  British  West  Indies,  and  were  carried  on  for  a 
number  of  years  by  several  investigators.  An  extensive  account 
of  the  disease,  however,  was  not  published  until  19G3,  when  Mr. 
A.  Howard  gave  the  results  of  his  studies  in  Barbadoes.  He  at- 
tributes the  disease  to  Wakker 's  species  of  Marasmius,  and  adds- 
materially  to  the  knowledge  of  the  conditions  favoring  the  at- 
tacks of  the  fungus  upon  the  cane  plant.  Further  observations 
made  by  Mr.  F.  A.  Stockdale  lead  to  the  opinion  that  probably 
more  than  one  species  of  3Iurasmius  attack  sugar  cane  in  the 
West  Indies. 

In  1905  Mr.  L.  Lewton-Brain  published  a  preliminary  ac- 
count of  the  disease  in  the  Hawaiian  Islands,  and  in  1906  there 
followed  a  very  complete  account  by  Dr.  N.  A.  Cobb.  According^ 
to  these  writers  a  certain  amount  of  the  root  disease  occurring- 
in  the  Hawaiian  Islands  is  caused  by  a  species  of  MarasmiiiT 
which  differs  in  minor  'characters  from  Wakker 's  species,  and  is. 
accordingly  proposed  as  a  new  variety,  Marasmius  sacchari 
variety  hawaiiensis.  Dr.  Cobb  also  attributes  a  considerable 
amount  of  the  root  disease  in  the  Hawaiian  Islands  to  a  fungus 
of  a  very  different  type,  Ithy phallus  coralloides,  a  member  of 
the  so-called  stink-horn  group  of  fungi.    He  expresses  the  be- 
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lief  that  further  study  will  show  that  still  other  fungi,  having 
the  same  general  mode  of  living,  play  a  part  in  causing  root 
disease. 

APPEARANCES  INDICATIVE  OP  BOOT  DISEASE. 

Affected  stools  show  very  constantly  and  markedly  root 
systems  that  are  deficient  in  their  development,  and  that  show 
a  considerable  percentage  of  dead  roots.  Such  stools  have  a 
weak  hold  on  the  ground  and  may  be  pulled  up  with  compara- 
tive ease;  they  are  also  the  ones  most  generally  prostrated  by 
storms.  The  canes  of  these  stools  are  reduced  appreciably  in 
size  and  weight.  The  leaf  system  is  reduced;  and  when  the 
supply  of  available  moisture  in  the  soil  falls  below  normal,  symp- 
toms of  water  starvation  are  apparent,  while  other  stools  main- 
tain a  normal  appearance.  When  the  drouth  conditions  become 
more  severe,  a  large  percentage  of  affected  stools  die.  These 
effects  are  caused  by  the  deficiency  in  root  system.  They  are 
more  pronounced  in  stubble  than  in  plant  cane,  for  reasons  that 
will  be  indicated  later.  The  lower  leaf  sheaths  (shuck)  of  af- 
fected canes  do  not  fall  away,  leaving  the  older  part  of  the 
•canes  clean,  as  is  normally  the  case,  but  they  adhere  closely  for 
some  distance,  as  much  as  eighteen  inches,  from  the  surface  of 
the  ground,  and  can  be  removed  only  with  difficulty.  (Fig.  1.) 
They  are  seen  to  be  cemented  together  by  the  whitish  mycelium 
of  a  fungus  which  has  a  characteristic  moldy  odor.  Under  favor- 
able conditions,  which  seem  to  occur  tvith  comparative  infre- 
quency,  the  toadstool  fructifications  of  the  fungus  are  to  bt> 
found  in  connection  with  the  mycelium. 

This  fungus  which  cements  the  leaves  is  the  organism  that 
causes  the  destruction  of  the  cane  roots,  from  which  result  the 
acute  symptoms  of  disease  and  the  ultimate  reduction  in  the 
yield.  The  fungus  is  primarily  a  soil-inhabiting  organism,  and 
its  appearance  above  ground  on  the  somewhat  moist  and  nutri- 
tious leaf  sheaths  where  conditions  are  favorable  for  its  growth, 
is  rather  incidental.  The  fungus  may  infest  a  stool  of  cane, 
especially  in  the  plant  crop,  and  'cement  the  sheaths  in  the  char- 
acteristic way,  and  yet  not  affect  the  roots  or  injure  the  stool 
appreciably  in  any  way.  Such  a  stool  can  not  strictly  be  regarded 
r>fi  diseased;  and  yet  with  the  fungus  present  it  is  probable  that 
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sooner  or  later  the  living  tissues  will  be  permeated,  and  typical 
root  disease  induced.  On  tlie  other  hand,  even  in  stools  that 
suffer  most  from  root  disease,  it  is  usual  to  find  a  certain  per- 
centage of  the  individual  canes  without  indications  of  the  fungus 
above  ground.  But  with  all  of  this,  the  matting  of  the  leaf 
sheaths  is  a  most  useful  indication  of  the  actual  or  potential 
presence  of  root  disease.  This  matting  is  not  very  conspicuous 
until  about  the  time  the  cane  "begins  to  joint,"  about  August. 

THE  CAUSE  OF  ROOT  DISEASE. 

It  has  already  been  indicated  that  in  other  countries  several 
distinct  fungi  have  been  found  to  play  a  causative  role  in  induc- 
ing root  disease;  and  we  are  led  to  regard  the  root  disease  of 
sugar  cane  as  one  presenting  a  definite  group  of  symptoms  which 
result  from  the  destruction  of  the  cane  roots  by  the  attacks  of 
some  one  of  several  fungi  which  differ  much  in  their  taxonomic 
relations,  but  have  the  same  general  life  habits.  These  fungi 
are  not  aggressive  parasites;  for  the  most  part  they  flourish  on 
non-living  parts  of  the  cane,  and  only  under  special  conditions 
and  in  particular  situations  can  they  directly  attack  living  tissues. 

In  Louisiana,  a  species  of  fungus  which  is  regarded  as  being 
in  all  probability  Marasmius  plicatus,  Wakker,  is  found  con- 
stantly associated  with  growing  cane  or  with  decaying  cane  parts. 
The  canes  on  which  it  occurs  show  generally,  though  not  in- 
variably, a  dwarfed  growth,  a  reduced  root  system,  and,  during 
a  period  of  drouth,  are  the  ones  to  succumb  most  readily ;  canes 
without  the  fungus  have  nowhere  been  observed  to  show  gener- 
ally these  symptoms.  Mycelium  of  the  fungus  has  been  observed 
in  living  and  dead  roots.  Repeated  inoculations  with  pure  cul- 
tures have  produced  in  living  young  cane  plants  the  characteristic 
symptoms  of  root  disease.  The  fungus  has  been  recovered  in 
pure  culture  from  such  artificially  infected  plants. 

These  facts  lead  to  the  conclusion  that  the  species  of  Maras- 
mius found  generally  on  sugar  'cane  in  Louisiana,  which  is  re- 
garded as  Marasmius  plicatus,  Wakker,  must  be  added  to  the 
list  of  fungi  that  have  the  ability  to  induce  the  so-called  root 
disease  of  sugar  cane. 

Specimens  of  Louisiana  cane  showing  the  characteristic 
mycelial  growth,  but  not  the  fructifications,  have  been  submitted 
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to  the  proper  authorities  at  the  experiment  stations  in  Java, 
Hawaii  and  Barbadoes.  In  all  cases  the  reports  have  been  that 
in  so  far  as  could  be  judged  from  the  material,  the  appearances 
were  those  of  root  disease. 

"With  regard  to  two  species  of  fungi  belonging  to  the  stink- 
horn  group,  and  found  in  some  numbers  in  the  cane  fields  of 
the  State,  definite  statements  'cannot  be  made  at  present. 

THE  FUNGUS. 

Marasmius  plicatus  belongs  to  the  toadstool  or  mushroom 
group  of  fungi.  In  common  with  other  members  of  the  group, 
the  organism  has  a  vegetative  part  known  as  the  mycelium,  made 
up  of  minute  branching  white  threads  which  ramify  through 
the  nutrient  substratum.  It  is  this  mycelium  that  is  found 
infesting  the  dead  roots  and  the  matted  leaf  sheaths  of  the  cane 
plant.  When  conditions  of  moisture  and  food  supply  are  favor- 
able there  develop  in  connection  with  the  mycelium  the  fructifi- 
cations of  the  fungus.  They  appear  at  first  as  small,  ball-like 
masses  of  mycelium ;  these  increase  in  size,  and  gradually  become 
differentiated  into  the  component  parts  of  the  fully  developed 
fruit  body.  These  fructifications  are  seldom  observed  since 
they  are  formed  with  comparative  rarity,  and  since  they  re- 
main fresh  for  a  very  short  time. 

The  fruit  body  (Figs.  2  and  3)  has  the  characteristic  toad- 
stool form,  with  an  upper  expanded  portion,  the  cap  or  pileus, 
and  a  supporting  stalk,  the  stipe.  The  pileus  is  dirty  white, 
becoming  somewhat  darker  with  age;  it  is  usually  about  three- 
fourths  of  an  inch  in  diameter,  but  may  attain  a  size  of  an  inch 
and  one-fourth.  When  young  it  is  convex,  and  at  maturity  is 
almost  flat  or  perhaps  slightly  concave.  Its  surface  is  smooth. 
On  the  under  side  are  the  radiating  gills  which  have  an  even, 
thin  edge,  and  a  straight,  radial  direction.  The  long  gills  extend 
from  the  margin  to  the  stem,  and  are  attached  to  the  stalk  itself 
rather  than  to  a  prominent  ring  about  the  stalk.  Other  shorter 
gills  extend  from  the  margin  just  far  enough  to  fill  in  the 
angles  between  the  longer  gills.  The  stipe  is  about  equal  in 
length  to  the  diameter  of  the  cap,  or  in  some  cases,  somewhat 
less.  It  usually  arises  from  the  side  of  the  leaf  sheath,  and  is 
somewhat  curved  so  as  to  bring  the  cap  into  a  horizontal  posi- 
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tion.  It  is  normally  attached  to  the  cap  at  its  central  point, 
but  at  times  this  attachment  is  somewhat  eccentric.  The  stipe 
is  smooth  externally,  except  at  the  base,  which  is  downy  and 
also  enlarged.  The  whole  fruit  'cap  persists  for  about  a  day, 
^  and  then  gradually  dries,  losing  its  form,  but  not  undergoing 
immediate  disintegration.  When  moistened  it  regains  some- 
thing of  its  original  form.  The  gills  produce  upon  their  surface 
the  spores  of  the  fungus  (Fig.  7),  which  are  minute  oval  bodies 
of  microscopic  size.  They  show  a  pure  white  color  in  mass. 
Their  function  is  to  reproduce  the  fungus  plant.  This  they  do, 
under  suitable  conditions,  by  sending  out  a  small  thread  which 
may  by  its  continued  growth  develop  into  the  mycelium  of  a  new 
generation  of  fungus. 

This  fungus  grows  saprophytically  upon  decaying  vege- 
table matter,  seemingly  showing  a  rather  strict  selective  prefer- 
ence for  parts  of  cane  plants.  In  the  laboratory  it  grows  well 
upon  a  wide  range  of  nutrient  media.  In  addition  to  this 
saprophytic  mode  of  living  the  fungus  has  the  ability  to  attack 
living  tissues,  probably  only  when  their  vigor  is  impaired,  and 
thus  to  adopt  the  mode  of  life  of  a  parasite.  It  is  in  this  role 
that  the  fungus  becomes  of  economic  importance  in  causing 
damage  to  cane  plants. 

MODES  OF  DISTRIBUTION. 

The  spores  of  fungi  are  the  parts  specially  formed  and 
adapted  for  the  reproduction  and  dissemination  of  the  parent 
organism.  Spores  are  produced  in  very  large  numbers  on  thd 
under  side  of  the  fruit  caps  of  Marasmius  plicatus,  and  they 
germinate  with  comparatively  little  difficulty.  But  the  fruit 
caps  are  produced  only  under  ,  exceptionally  favorable  condi- 
tions, and  there  is  no  evidence  of  any  increase  of  the  fungus 
following  the  production  of  the  spores  in  a  given  locality.  In 
the  mushroom  group  as  a  whole  reproduction  by  spores  seems 
to  be  of  relatively  little  importance.  On  the  whole,  it  seems 
probable  that  spores  have  a  comparatively  unimportant  part  to 
play  in  the  propagation  of  the  sugar  cane  Marasmius. 

To  a  much  greater  extent  than  among  higher  plants,  de- 
tached portions  of  the  vegetative  part  of  fungi  can  reproduce 
the  plant.    Bits  of  the  mycelium  of  the  root  fungus  of  sugar 
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cane  grow  and  spread  rapidly  under  favorable  conditions.  A 
small  amount  on  the  butt  of  a  planted  stalk  may  be  the  means 
of  infecting  one  or  more  stools  of  the  plant  cane  to  which  it  gives 
rise.  It  is  thus  by  the  planting  of  infected  stalks  that  the  root 
fungus  is  most  efficiently  spread  from  field  to  field,  and  con- 
tinued from  year  to  year. 

During  the  season  of  1907  three  field  tests  on  two  planta- 
tions in  West  Baton  Rouge  Parish  were  made  to  determine 
what  part  the  planting  of  affected  canes  play  in  the  continuance 
and  spread  of  the  fungus.    The  results  were  as  follows: 


Percent as-e  Percentage 


Experiment 

Rows 

Seed  Cane 

Affected 

Affected 

Stools 

Stalks 

A 

1 

Affected  whole  stalks 

73 

30 

A 

2 

Sound  whole  stalks 

23 

17 

B 

1-3 

Affected  whole  stalks 

85 

63 

B 

4-6 

Sound  whole  stalks 

63 

35 

C 

1-4 

Affected  whole  stalks 

89 

61 

C 

5 

Affected  lower  halves 

100 

91 

c 

6-10 

Sound  whole  stalks 

1.7 

0.7 

It  is  noticeable  that  the  amount  of  fungus  was  constantly 
greater  when  affected  stalks  were  used  for  planting,  and  was 
greatest  for  the  row  planted  with  the  lower  halves  only,  that  is, 
with  the  part  having  the  fungus  most  abundant.  At  the  outset 
nothing  was  known  regarding  the  amount  of  the  fungus  that 
might  be  present  in  the  soil.  In  experiments  A  and  B  it  was 
later  very  evident  from  the  showing  of  the  'control  rows  and 
of  the  fields  in  question  generally,  that  the  soil  was  everywhere 
thoroughly  infested  with  the  fungus.  This  accounts  for  the 
rather  high  percentages  for  the  rows  planted  with  sound  cane  in 
these  two  tests.  In  experiment  C  there  was  very  little  evidence 
of  the  presence  of  the  root  fungus  in  any  part  of  the  field,  and 
the  control  rows  remained  almost  free  from  it.  The  cane  used 
for  the  general  planting  in  all  three  fields  was  from  the  plant 
crop  and  showed  an  unusually  small  percentage  of  stalks  with 
fidhering  shuck. 

A  third  means  of  distribution  is  by  the  persistence  of  the 
mycelium  of  the  fungus  in  the  decaying  roots  and  other  cane 
trash  of  the  fields.    A  certain  amount  of  such  infected  ma- 


Louisiana  Bulletin  No.  100. 


9 


terial  must  of  necessity  remain  over  from  one  season  to  the 
next  and  can  become  the  source  of  infection  for  the  new  crop 
of  cane.  The  root  fungus  similarly  protected  can  withstand 
lower  winter  temperatures  than  can  the  cane.  Young  cultures 
were  killed  by  an  exposure  of  six  hours  to  temperature  ranging 
from  3  degrees  to  14  degrees  Fahrenheit,  but  survived  an  ex- 
posure of  45  minutes  to  the  same  range.  Exposure  to  32  de- 
grees for  six  hours  was  not  fatal.  Growth  took  place  slowly 
during  a  prolonged  exposure  to  50  degrees  Fahrenheit,  and  most 
rapidly  at  about  85  degrees  Fahrenheit.  Young  cultures  sur- 
vived exposure  of  45  minutes  to  122  degrees  Fahrenheit,  but 
were  killed  by  exposure  to  the  same  temperature  for  one  and 
one-quarter  hours. 

Further  data  are  necessary  before  statements  -can  be  made 
regarding  the  period  of  persistence  of  the  fungus  in  the  soil 
when  not  planted  in  cane. 

OCCURRENCE  IN  LOUISIANA. 

The  root  disease  of  sugar  cane  has  existed  for  a  long  time 
in  Louisiana  and  is  now  distributed  rather  evenly  through  all 
the  cane-growing  districts  of  the  State.  Fructifications  which 
have  rendered  the  identity  certain,  have  been  collected  from  six 
parishes,  and  canes  with  matted  leaf  sheaths  of  characteristic 
appearance  have  been  seen  from  as  many  more  parishes.  The 
percentage  of  infestation  varies  much  with  local  conditions,  there 
being  often  more  noticeable  differences  in  this  regard  between 
different  parts  of  the  same  plantation  than  between  the  planta- 
tions themselves.  It  is  a  usual  thing  to  find  the  purple  plant 
cane  affected  to  the  extent  of  5  to  8  per  cent  of  the  stalks,  and 
purple  first-year  stubble  12  to  18  per  cent.  In  the  case  of  D  74, 
1  to  3  per  cent  and  4  to  8  per  cent  are  usual  figures  for  the 
corresponding  -crops.  Some  of  the  worst  fields  seen  have  been 
in  purple  'cane,  and  have  had  90  or  95  per  cent  of  the  stalks 
infected. 

These  figures  are  not  to  be  taken  as  representing  in  any  way 
the  loss  due  to  the  root  disease.  Affected  canes,  although 
usually  small  and  light,  are  by  no  means  a  total  loss.  And  the 
figures  do  not  take  into  account  the  gaps  in  stands  and  the 
reduction  in  number  of  canes  per  stool,  that  make  up  the  large 
loss  from  root  disease. 
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It  has  been  very  generally  observed  that  D  74  shows  a  less 
degree  of  infestation  than  purple.  The  following  figures,  which 
are  based  on  counts  from  comparable  plantings,  give  indication 
that  the  seedling  canes  D  74  and  D  95  are  less  infected  than 
the  two  most  'common  home  varieties  when  grown  under  the 
same  conditions :  :         ,  ,  1 

first  year  stubble. 

Fall  Plant.  Spring  Plant. 

Striped   34.3%  30.6% 

Purple    26.6%  22.9% 

■  D  95    22.2%  16.7% 

D  74   14.4%  15.0% 

Each  percentage  represents  the  average  condition  of  nine 
TOWS.  The  cane  used  for  spring  planting  was  windrowed  from 
the  lot  from  which  that  used  for  fall  planting  was  taken. 

^  From  another  planting  during  a  different  season  the  fol- 
lowing figures  have  been  deduced : 

SECOND  YEAR  STUBBLE. 

Fall  Plant. 

Striped    27.9% 

Purple   20.2% 

B  95    15.3% 

D  74    12.5% 

Whether  this  difference  is  due  to  a  greater  natural  resist- 
ance in  the  new  canes,  such  has  been  reported  for  the  Yellow 
Caledonia  variety  in  the  Hawaiian  Islands,  or  whether  it  is 
merely  the  result  of  the  newness  of  the  varieties,  which,  on  ac- 
count of  great  care  in  the  handling  of  them,  have  been  up  to 
this  time  less  exposed  to  infection  by  the  root  fungus,  are 
questions  that  can  be  definitely  answered  only  after  further 
investigation.  Nothing  is  known  regarding  the  relative  amounts 
of  infestation  of  the  seed  cane  used  in  the  above-mentioned 
plantings. 

MODE  OF  ATTACK. 

The  two  ways  in  which  the  root  disease  fungus  works  in- 
jury to  the  sugar  cane  are  by  destroying  the  roots,  and  by 
smothering  the  germinating  buds.  In  each  case  the  effect  may 
be  produced  in  an  indirect  and  mechanical  way,  or  more  directly 
by  the  parasitic  attacks  of  the  fungus. 
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When  a  number  of  leaf  sheaths  are  firmly  cemented  about 
a  portion  of  the  stalk,  there  is  a  very  serious  obstruction  to  the 
proper  growth  of  eyes  and  roots  from  the  nodes  involved.  It 
is  frequently  the  case  that  before  such  canes  are  cut,  roots  are 
protruded  in  large  numbers  from  the  enveloped  nodes  above 
ground;  these  grow  to  the  length  of  a  fraction  of  an  inch  and 
die,  their  tips  becoming  black  and  shrunken,  and  their  tissues 
dry  and  spongy.  A  microscopic  examination  shows  generally 
the  mycelium  of  the  root  fungus  within  their  tissues  (Fig.  6). 
When  cuttings  from  such  badly  enveloped  canes  are  subjected 
to  conditions  suitable  for  the  development  of  roots  and  shoots, 
it  is  found  that  in  number  and  vigor  of  both,  such  cuttings  fall 
far  below  sound  cuttings,  and  appreciably  below  cuttings  of 
the  same  lot  from  which  the  adhering  shuck  had  been  removed 
before  planting. 

The  fungus  has  the  power  to  attack  roots  at  any  period 
of  their  growth.  When  it  is  brought  in  contact  with  a  root 
erther  naturally  or  artificially,  there  can  be  seen  at  the  first 
a  reddening  of  the  surface  of  the  root  at  the  place  of  contact; 
this  is  followed  by  a  brown  discoloration  of  the  area,  and  later 
by  slow  disintegration.  A  microscopical  examination  in  the 
early  stages  shows  an  abnormal  condition  of  the  cells  of  the 
affected  area,  but  does  not  show  any  penetration  of  the  fungus 
€ven  into  the  outermost  cells.  A  little  later  the  fungus  is 
found  to  have  invaded  these  cells,  and  by  degrees  it  extends 
tc  remoter  portions  of  the  root,  its  advance  being  always  pre- 
ceded by  the  death  of  the  cells  just  ahead.  This  killing  of  the 
cells  is  in  all  probability  brought  about  through  the  agency  of 
substances  excreted  by  the  fungus. 

The  parasitism  manifested  in  these  attacks  is  of  a  low  and 
weak  sort.  Unlike  more  accomplished  parasites,  which  can  pene- 
trate and  draw  sustenance  from  the  living  tissues  of  the  host 
vnthout  destroying  them,  the  root  fungus  of  sugar  cane  must 
kill  the  tissues  before  it  can  invade  or  feed  upon  them.  In 
living  upon  such  tissues  only  after  they  are  dead,  it  shows 
nothing  more  than  a  saprophytic  mode  of  living;  but  the  abil- 
ity which  it  has  to  kill  lifts  it  a  little  above  the  rank  of  sapro- 
phyte and  entitles  it  to  be  regarded  as  a  weak  parasite. 

The  abundant  presence  of  the  fungus  in  the  adhering  leaf 
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sheaths  of  affected  cuttings  places  it  in  a  situation  most  con- 
venient for  attacking  the  roots  as  they  are  put  forth.  The 
growth  upward  of  the  fungus  on  the  outer  and  lower  leaf  parts 
of  the  developing  shoot  gives  it  a  similar  situation  with  respect 
to  the  roots  subsequently  developed  from  the  underground  nodes 
of  the  daughter  plant.  Its  persistence  on  such  underground 
parts  of  the  plant  cane  keeps  it  in  a  position  to  attack  most 
readily  and  at  an  early  stage  the  growing  parts  of  the  stub- 
bie crop. 

CONDITIONS  FAVORING  ATTACK. 

There  is  a  -constant  struggle  for  supremacy  between  a  para- 
site and  its  host.  Those  host  plants  that  possess  greatest  powers 
of  resistance  are  affected  slightly  or  not  at  all;  less  resistant 
plants  succumb  readily.  In  the  case  under  consideration,  the 
balance  seems  very  even  between  the  root  fungus  and  the  cane 
plant.  When  all  conditions  are  conducive  to  vigorous,  thrifty 
growth  of  the  cane,  the  fungus,  though  present  about  the  stool, 
has  little  or  no  effect  upon  it.  Anything  that  disturbs  such  an 
optimum  condition  of  the  cane  and  weakens  it,  may  be  the  occa- 
sion of  more  successful  attacks  by  the  fungus  and  greater  con- 
sequent destructiveness.  Cane  requires  careful  cultivation  for 
its  best  development;  the  root  fungus  is  a  wild  plant,  a  low 
organism  having  the  ability  to  withstand  and  to  thrive  under  a 
far  wider  range  of  conditions  than  its  host.  In  this  way  the 
fungus  enjoys  an  initial  natural  advantage  in  the  struggle. 

Some  of  the  more  important  conditions  that  tend  to  lessen 
the  vigor  of  the  cane  and  its  powers  of  resistance,  and  so  to 
increase  the  chances  for  the  fungus  to  work  injury,  are  these : 

1.  Slowness  of  germination  and  early  growth.  It  is  a 
matter  of  'common  observation  that  fall  plant  cane  and  more 
especially  stubble  cane  have  a  larger  percentage  of  infection 
than  spring  plant  cane.  This  condition  probably  arises  from  a 
long  continuance  under  ground  of  the  fall  planted  cane  and  the 
the  stubble  stocks  before  active  growth  begins,  during  much 
of  which  time  the  root  fungus  grows,  becoming  so  well  estab- 
lished upon  the  cane  parts  as  to  readily  inf e'ct  the  young  plants ; 
and  infection  is  further  favored  by  the  slow  and  intermittent 
character  of  the  growth  at  first  from  these  parts.    It  is  further 
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likely  that  the  canes  from  a  stubble  crop  so  generally  used  for 
fall  planting,  have  a  higher  initial  infection  than  the  seed  cane 
used  in  spring  planting;  this  would  account  for  a  certain  dif- 
ference in  the  degree  of  infestation  of  the  resulting  crops. 

2.  Improper  cultural  procedures.  It  goes  without  saying 
that  cane  is  below  its  best  when  proper  care  has  not  been  taken 
in  the  preparation  of  the  soil  for  planting,  and  in  all  subse- 
quent operations  until  the  crop  is  laid  by.  The  point  to  be 
emphasized  in  the  present  'connection  is  that  the  unhealthy, 
weakened  condition  of  the  cane  that  is  the  direct  result  of  poor 
cultivation,  is  itself  a  predisposing  factor  for  the  destructive 
attacks  of  the  root  fungus.  Especially  serious  are  these  when 
cane  in  its  earlier  and  more  susceptible  stages  of  growth  has  its 
powers  of  resistance  weakened  by  improper  or  inadequate  culti- 
vation. 

3.  Unsuitable  soil.  The  root  fungus  through  its  ability 
to  subsist  upon  decaying  plant  parts,  may  be  found  rather 
abundantly  in  soil  too  thin  for  the  proper  growing  of  cane. 
The  under  developed  and  struggling  cane  plants  in  such  un- 
favorable situations  may  fall  an  easy  prey  to  the  root  fungus. 

4.  Bad  drainage.  It  is  commonly  the  case  that  heavy, 
poorly  drained  soils  show  very  large  proportions  of  the  canes 
infested  with  the  root  fungus.  The  wetness  of  such  lands  makes 
them  especially  suitable  for  the  growth  of  the  fungus;  and  the 
lack  of  proper  drainage  prevents  the  best  development  of  the 
cane,  with  a  resulting  increase  in  infection. 

5.  Unfavorable  seasonal  conditions.  Drouth  conditions 
are  those  under  which  the  worst  effects  of  the  root  disease  are 
brought  about.  These  effects  are  not  due  to  any  spread  of  infec- 
tion to  new  stools,  but  to  the  rapid  and  pronounced  deterioration 
of  stools  already  infected,  the  stubble  crops  being  affected  far 
more  extensively  than  the  plant  crop.  The  stunting  and  dying 
of  the  stools  in  such  periods  of  drouth  follow  directly  from 
the  insufficiency  of  their  root  systems;  and  it  has  been  pointed 
out  that  the  root  disease  fungus,  by  attacks  upon  the  young 
roots,  may  and  does  seriously  reduce  the  root  systems  of  the 
affected  stools.  In  a  favorable  season  those  stools,  with  a  slight 
reduction  in  root  system,  show  little  or  no  falling  off,  and  even 
those  with  a  considerable  reduction  survive,  with  a  loss,  however. 
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in  number  and  size  of  canes.  But  when  conditions  are  such  as 
to  render  it  difficult  or  impossible  for  stools  with  full  root  sys- 
tems to  secure  the  proper  amount  of  water  and  food  materials, 
those  stools  at  all  Jacking  in  roots  suffer  appreciably;  and  those 
greatly  lacking  in  this  regard  die. 

6.  The  stuhhle  crop.  The  root  disease  seldom  causes  great 
loss  in  any  but  the  stubble  crops.  Some  of  the  causes  of  this 
have  been  indicated.  On  the  one  hand,  the  root  fungus  has 
had  a  chance  during  the  interval  between  the  taking  off  of  the 
plant  crop  and  the  sprouting  of  the  stubble  canes,  to  become 
thoroughly  established  in  the  trash  and  decaying  parts  about 
the  stumps.  On  the  other  hand,  the  roots  and  shoots  begin  their 
growth  under  very  disadvantageous  conditions  which  result  in 
large  measure  from  the  impossibility  of  thoroughly  working  the 
soil  immediately  around  the  stumps. 

In  addition  to  causing  the  death  of  stubble  'cane  during  its 
period  of  growth  and  the  general  stunting  of  affected  stools 
that  survive,  the  root  fungus  probably  plays  an  important  part 
in  killing  entirely  during  the  winter  months  some  of  the  stools 
so  as  to  leave  noticeable  gaps  from  the  very  first  in  stubble  crops 
when  the  plant  crops  had  a  perfect  stand.  It  is  believed  that 
this  effect  is  brought  about  by  the  complete  killing  and  smother- 
ing of  roots  and  eyes,  rather  than  by  disintegration  of  the  nodes 
themselves  through  the  direct  agency  of  the  root  disease  fungus. 

preventive  measures. 

Procedures  for  the  control  of  the  root  disease  are  at  once 
suggested  by  an  understanding  of  the  modes  of  invasion  and 
dissemination  of  the  fungus,  that  is,  its  causative  agent.  Briefly 
summarized,  such  procedures  must  follow  the  lines  of  proper  cul- 
tivation and  the  use  of  sound  seed  'cane.  Preventive  measures 
must  be  relied  upon,  not  remedial  ones. 

1.  Careful  cultivation.  It  is  necessary  but  to  mention  in 
this  connection  proper  tillage,  active  and  thorough  cultivation, 
especially  of  the  stubble  crops,  good  drainage,  and  rotation  of 
crops.  "When  it  is  a  matter  of  combatting  root  disease,  all  pos- 
sible care  must  be  taken  that  the  environmental  conditions  of 
the  cane  plant  are  such  that  it  may  maintain  a  healthy  and 
vigorous  condition  especially  during  the  critical  period  of  early 
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growth.  Effective  resistance  at  this  time  goes  far  toward  se- 
curing freedom  from  the  devastating  effects  of  the  root  disease. 

2.  Selection  and  disinfection  of  seed  cane.  It  has  been 
seen  that  the  planting  of  infected  canes,  that  is,  those  having 
the  leaves  matted  at  the  base,  not  only  introduces  the  fungus 
throughout  the  field,  but  does  it  in  such  way  that  the  plant 
stools  readily  become  infected.  To  avoid  this  is  important. 
Sound  cane  only  should  be  used  in  planting.  Non-infeetea  seea 
cane  may  be  secured  in  two  ways:  (1)  By  careful  inspection  of 
cane  for  planting  with  the  rejection  of  all  suspected  ones.  (2) 
By  thorough  disinfection  with  some  good  fungicide,  such  as 
Bordeaux  mixture.  Of  these  two  methods  the  former  is  less 
expensive,  but  is  probably  less  effective,  since  there  is  always  a 
chance  that  some  very  slightly  infected  stalks  will  be  overlooked. 
Both  methods  are  tedious  and  costly  when  -carried  out  on  a 
plantation  scale.  But  by  setting  apart  a  tract  of  superior  land 
that  is  free  from  root  fungus  infestation,  for  growing  seed 
cane,  and  by  careful  selection  and  perhaps  disinfection  of  the 
seed  cane  for  the  general  planting  can  be  obtained  at  a  minimum 
expense. 

2.  Resistant  varieties.  All  the  evidence  now  at  hand  shows 
greater  freedom  from  root  disease  in  the  case  of  the  seedling 
varieties  D  74  and  D  95.  Exact  statements  regarding  a  pos- 
sible natural  resistance  to  the  disease  possessed  by  these  must 
be  deferred  until  tests  now  in  progress  yield  results.  In  any 
event,  there  is  a  'certain  amount  of  present  benefit  as  regards 
freedom  from  root  disease  to  be  derived  from  the  planting  of 
the  new  canes. 

4.  Destruction  of  infected  trash.  The  mycelium  of  the 
root  disease  fungus  lives  over  from  season  to  season  in  the  dead 
and  decaying  parts  of  affected  canes  that  are  left  in  the  field. 
These  are  an  important  source  of  infection  to  the  new  crop. 
Burning  over  the  fields  destroys  much  infected  trash;  and  this 
practice,  as  well  as  the  removal  as  thoroughly  as  possible  of  old 
cane  stumps,  tends  to  hold  the  root  disease  in  check. 

5.  Besting  land  from  cane.  In  some  instances  the  root 
disease  fungus  has  become  so  thoroughly  distributed  and  so  well 
established  in  particular  fields  as  to  render  the  operation  of  the 
foregoing  measures  inadequate  fo^  a  proper  control  of  the 
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disease.  The  application  of  fungicidal  substances  to  the  soil 
over  large  tracts  has  generally  proved  unsuccessful  for  the 
eradication  of  fungi  which  live  in  the  soil  and  attack  the  un- 
derground parts  of  plants.  It  is  not  likely  that  any  degree  of 
success  would  attend  the  use  of  such  substances  in  the  present 
case.  Since  there  is  no  evidence  that  the  sugar  cane  Marasmius 
has  any  other  plant  than  sugar  cane  for  a  host  plant,  it  is  rea- 
sonable to  suppose  that  the  amount  of  its  persisting  in  the  soil 
Man  be  materially  reduced  by  keeping  cane  off  the  land  for  sev- 
eral seasons.  The  usual  rotation  covering  a  three  or  four-year 
period,  doubtless  has  its  beneficial  effect  in  lessening  the  amount 
of  root  fungus  in  the  soil.  Unfortunately,  data  are  too  in- 
complete for  anything  to  be  said  about  the  length  of  time  neces- 
sary for  the  complete  eradication  by  this  method  of  the  fungus 
from  a  badly  infected  field.  Frequent  plowing  for  the  purpose 
of  thoroughly  exposing  the  soil  to  the  sun  and  drying  it  would 
doubtless  destroy  much  of  the  fungus.  The  stubble  crops  are 
not  only  the  ones  in  which  the  greatest  losses  occur,  but  they 
are  the  ones  that  best  serve  as  nurseries  for  the  fungus.  When 
the  plant  crop  on  any  area  is  so  badly  affected  by  the  root  dis- 
ease as  to  make  the* margin  of  profit  dangerously  small,  it 
should  be  borne  in  mind  that  the  stubble  crop  will  show  even 
worse  effects  of  the  disease,  and  that  the  keeping  of  the  land  in 
cane  for  a  second  season  under  the  circumstances  will  increase 
the  chance  for  serious  infection  of  subsequent  cane  crops;  and 
the  matter  of  leaving  the  stubble  or  planting  an  entirely  differ- 
ent crop  should  be  decided  in  the  light  of  these  considerations. 

Success  is  attending  the  use  in  other  countries  of  the  meas- 
ures mentioned.  A  recent  letter  from  Dr.  H.  C.  Prinsen-Geer< 
ligs  conveys  the  information  that  it  is  now  difficult  to  find 
specimens  of  the  root  fungus  in  Java.  The  system  practiced 
there  of  quick  rotation  with  the  elimination  of  the  stubble  crops, 
and  the  great  care  taken  with  the  material  for  planting,  have  no 
doubt  played  an  important  part  in  bringing  about  the  results. 
The  work  of  control  in  the  Hawaiian  Islands  has  been  too  re- 
cently undertaken  for  definite  results.  Published  accounts  of 
late  date  from  the  British  West  Indies  indicate  that  careful 
cultivation,  rotation  of  crops,  selection  of  sound  seed  cane,  and 
the  choice  of  disease  resistant  varieties,  are  measures  that  are 
being  used  there  with  an  encouraging  degree  of  success. 
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TECHNICAL  DESCRIPTION. 

Specimens  of  the  Louisiana  root  disease  fungus  have  been 
submitted  to  Dr.  W.  G.  Farlow,  who  has  very  kindly  examined 
them,  and  has  expressed  the  opinion  that  they  are  to  be  re- 
garded provisionally  Marasmius  plicatus,  Wakker.  Since  it  has 
not  been  possible  to  make  comparison  with  a  specimen  of  this 
species,  it  has  seemed  advisable  to  include  the  following  technical 
description  of  the  Louisiana  fungus: 

Pileus  12-35  mm.,  usually  15-20  mm.,  across;  flesh  thin, 
somewhat  pliant;  convex  with  the  margins  somewhat  incurved, 
then  expanded  and  more  or  less  depressed;  even,  glabrous,  at 
length  rugose  and  wrinkled ;  whitish,  becoming  tawny  when  dry. 
Lamellae  adnexed,  sometimes  joined  behind  and  leaving  the 
stem;  distant,  unequal,  often  connected  by  veins,  rather  broad, 
thin,  even,  white.  Stipe  stuffed,  then  hollow,  fibrous  inside,  with 
a  cartilaginous  'cuticle,  almost  glabrous  above,  base  tuberculose 
and  flocculose;  whitish,  5-20x0.8—1.8  mm.,  usually  12x1  mm. 
Spores  white,  ovate,  and  with  a  prolongation  at  the  attached  end, 
6.8x5.6  mm.  Mycelium  whitish  to  cream  color,  flocculose  becom- 
ing cemented  by  gelatinous  envelopes,  sparingly  septate,  with 
clamp  connections,  about  3  mm.  in  diameter.  On  leaves,  roots 
and  decaying  parts  of  sugar  cane,  having  the  habit  of  a  weak 
parasite.    Greparious,  scattered  or  somewhat  cespitose. 

The  sporophores  are  shown  in  Figs.  2  and  3 ;  the  spores  m 
Fig.  7,  and  the  mycelium  in  Fig.  8. 

EFFECT  OF  TEMPERATURE  ON  GROWTH. 

In  testing  the  effect  of  different  temperature^  upon  the 
mycelium  of  Marasmius  plicatus,  cultures  in  test  tubes  on  slightly 
acidulated  potato  agar  were  used.  The  exposures  were  made 
when  growth  was  well  started,  that  is,  20  to  30  hours  after  in- 
oculation; but  in  a  few  instances  cultures  four  or  five  days  old 
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were  tested  without  showing  important  difference  from  the 
younger  cultures.    The  more  important  results  are  given  below : 
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50 
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% 
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52 
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RESISTANCE  TO  DRYING. 

When  plugs  of  sugar  cane  from  test  tube  cultures  nine  to 
ten  jnonths  old  and  thoroughly  air  dry  were  placed  in  moist 
chambers,  growth  was  secured  in  about  one-fourth  of  the  trials. 
The  fungus  was  also  recovered  from  the  mycelial  growth  well 
up  on  the  sides  of  flask  cultures  of  a  like  age,  with  steamed  rice 
as  culture  medium.  A  cane  stalk  that  had  remained  for  ten 
months  in  the  rather  dry  laboratory  atmosphere  yielded  a  good 
growth  from  detached  portions  of  the  matted  leaf  sheaths. 

CONDITIONS  FAVORING  FRUITING. 

Before  fructifications  were  found  in  the  field  various  at- 
tempts were  made  to  secure  them  from  pure  cultures.  For  this 
purpose  six  strains  of  fungus  were  grown  in  flasks  on  a  wide 
range  of  nutrient  media  and  under  varied  conditions  of  tempera- 
ture and  moisture.  The  mycelial  growth  was  very  much  the 
same  in  all  cases,  and  nothing  suggestive  of  sporophore  forma- 
tion was  apparent.  The  first  fructification  seen  was  found  in 
June  on  a  cane  plant  grown  in  a  tub  and  naturally  affected 
with  root  disease  from  the  infected  cutting  planted.    The  lower 
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part  of  this  stalk  had  been  covered  with  a  glass  cylinder  pushed 
into  the  ground  and  plugged  at  the  top  with  cotton,  so  that  the 
atmospheric  conditions  about  the  sporophore  were  rather  moist. 
On  August  4th,  after  several  days  of  cloudy  weather,  with  in- 
termittent showers,  the  fruit-bodies  were  found  in  great  abund- 
ance on  several  plantations  examined,  and  their  constant  asso- 
ciation with  the  mycelium  cementing  the  leaf  sheaths  was  defi- 
nitely determined.  They  were  also  found  on  detached  pieces 
of  decaying  cane  that  were  permeated  with  typical  Marasmius 
mycelium,  and  on  exposed  broken  roots  of  still  living  cane  stools, 
the  roots  also  being  filled  with  the  mycelium.  Prom  this  time 
until  the  last  of  September  it  was  possible  to  find  fruit  bodies 
whenever  conditions  were  sufficiently  wet  in  the  cane  rows,  and 
not  during  drier  periods.  The  fruit  'caps  were  usually  found  on 
the  bases  of  the  stalks  within  an  inch  or  two  of  the  surface  of 
the  ground,  where  the  leaf  sheaths  were  quite  moist.  Careful 
search  during  October  and  November,  when  moisture  condi- 
tions seemed  favorable,  was  unsuccessful.  It  would  seem  prob- 
able that  rather  high  degrees  of  moisture  and  warmth  are  re- 
quired for  fruiting. 

inoculation  experiments. 

In  the  first  series,  which  included  about  twenty  plants,  cane- 
cuttings  were  sprouted  in  damp  moss,  and  transferred  to  tubs 
filled  with  clean  sand.  Mycelium  of  three  strains  from  pure 
cultures  was  used  for  inoculation  material,  and  was  placed  in 
conta'ct  with  the  young  sprouts  at  the  time  of  setting  out.  The 
plants  were  watered  with  Sachs'  nutrient  solution.  Th'fese  in- 
oculations were  successful  in  three-fourths  of  the  trials. 

The  second  series  was  with  young  cane  in  the  field  several 
weeks  before  it  began  to  joint,  and  while  the  lowermost  leaf 
sheaths  were  apparently  in  a  living  condition.  The  inoculation 
material  was  from  pure  cultures  of  two  strains,  and  was  ap- 
plied variously  above  the  ground,  below  the  ground,  to  unin- 
jured sheaths,  to  incised  sheaths,  and  in  some  cases  with  protec- 
tion from  drying  by  means  of  paraffined  pasteboard  -cylinders, 
and  in  other  cases  without  such  protection.  After  two  weeks, 
during  which  period  weather  conditions  happened  to  be  most 
favorable,  every  inoculation  had  taken. 
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After  fructifications  had  been'  secured,  successful  inocula- 
tions were  made  with  pure  cultures  from  spores  and  from  the 
stipe,  as  well  as  from  the  sheath-cementing  mycelium. 

In  the  laboratory  roots  were  infected  frequently  and  in 
various  stages  of  development  by  growing-  them  in  moist  (Cham- 
bers and  placing  portions  of  agar  cultures  in  contact  with  them. 
Natural  infection  of  the  roots  was  secured  readily  by  keeping 
nodes  that  were  well  covered  by  the  adhering  leaf  sheaths  in 
moist  chambers.  Young  leaves  inserted  in  test  tubes  containing 
an  abundant  growth  of  the  fungus  were  readily  infected. 

In  the  case  of  each  marked  external  discoloration  and 
pathological  change  in  the  outermost  cells  followed  quickly,  and 
only  after  these  had  taken  place  could  the  fungus  threads  be 
found  pervading  the  tissues.  The  infected  areas  afterward 
spread  rapidly.  The  myceliiun  had  an  intracellular  disposi- 
tion. The  first  foothold  on  roots  was  usuaJly  at  the  point  of 
emergence  from  the  stalk  where  a  slight  projection  of  dead  stalk 
tissue  furnished  a  good  feeding  ground  for -the  fungus  (Fig.  6). 
Next  in  frequency  under  natural  conditions  was  entrance  from 
the  root  cap.  Here  it  was  noticeable  that  not  the  growing  point, 
but  that  part  of  the  root  tip  covered  by  the  proximal  portion 
of  the  root  cap  was  the  point  of  first  entrance.  In  the  roots  the 
cortex  was  the  region  most  extensively  infested,  and  only  occa- 
sionally were  fungus  threads  found  in  the  fibro-vascular  bundles. 

In  the  case  of  leaves,  entrance  was  not  generally  through 
the  stomates,  but  usually  by  a  direct  penetration  of  epidermal 
cells.  .Both  parenchymatous  and  vascular  elements  were  per- 
meated. 

All  indications  point  to  the  conclusion  that  this  species  of 
Marasmkis  gains  entrance  only  after  the  outside  cells  of  the 
attacked  portion  of  the  cane  plant  have  been  killed;  and  this 
Icilling  is  accomplished  presumably  through  some  physiological 
activity  of  the  fungus. 

Infection  experiments  were  n6t  made  with  other  plants  than 
sugar  cane.  In  only  one  -case  was  the  fungus  seen  growing  out 
of  doors  on  any  other  plant :  in  a  field  where  there  was  abundant 
evidence  of  considerable  soil  infection,  two  fruit-bodies  were 
found  on  a  dead  piece  of  Bermuda  grass,  and  the  leaf  sheath 
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was  cemented  to  the  stem  by  the  mycelium  in  characteristic 
fashion. 
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•Fia.  3. — Fructifications  of  the  fungus  causing  root  disease  of  sugar  cane 
Louisiana,  and  supposed  to  be  Marasmius  pUcatus,  Wakker.    x  4-0. 


.  4.-Stock  of  cane  affected  with  root  disease.  Tljl  wMte  myceUum  Is 
breaks  in  the  bark. 


Fig.  8. — a.  Mycelium  of  Maramius  plicatus,  showing  stages  in  tlie  formation 
of  tlie  clamp  connections,  b.  Mycelium  showing  branches,  c.  An  actively 
growing  tip  of  the  mycelium,    x  1,000. 
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